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RECONSTRUCTION OF THE CROTON DAM. 

The board of three engineers appointed by the 
Aqueduct Commission to examine the design and con- 
dition of the core-wall embankments at the Croton 
Dam and at the Jerome Park Reservoir have reported, 
and the matter has been referred back to the chief 
engineer, Mr. William R. Hill, at whose request the 
investigation was made. It is recommended that the 
design of that portion of the Croton Dam which is 
to consist of an earthen embankment with a central 
core-wall be changed, to prevent the possibility which 
now exists of leakage and ultimate destruction of the 
dam. With regard to the Jerome Park Reservoir, 
the board states its opinion that there is no possible 
danger of sliding or sloughing of the bank, and that 
the utmost that can be anticipated is the seepage of 
a small amount of water through the embankment 
and the earth, and that this would be carried off by 
the sewers in the adjacent avenues. It 'is, considered, 
therefore, that a large expenditure to absolutely pre- 
vent such seepage would not be warranted nor advisa- 
ble. 

Dealing first with the Jerome Park Reservoir, it 
should be explained that this is an artificial basin 
which is being excavated to form a reservoir of two 
billion gallons' capacity, the purpose of the scheme 
being to enlarge the total storage capacity of the local 
reservoirs within the city's boundary. The reservoir 
lies in a natural depression on the summit of the ridge 
of high land which extends between the Harlem Rail- 
road and the line of the Putnam Railway. On a 
considerable portion of its perimeter the dam is shut in 
by rising ground, but on other sides it has been nec- 
essary to build an artificial embankment to impound 
the waters. This embankment consists of an earthen 
dam with a central core-wall or diaphragm of masonry. 
On certain stretches of this dam the core-wall stands 
upon a substratum of material which is perme- 
able by water, and Mr. W. R. Hill, the new: chief 
engineer of the Aqueduct Commission, considers that 
there is danger that when the reservoir is filled, the 
pressure due to a head of 24 feet would cause a serious 
leakage through this stratum, which in time might 
undercut the embankment and lead to serious damage. 
To test the possibility of such leakage, pits were sunk 
on the outside of the line of the embankment and 
coloring material was placed in holes sunk within the 
area of the basin. Mr. Hill found that the coloring 
matter passed entirely underneath the embankment, 
and showed itself after a lapse of time in the test 
pits. The expert board, however, as we have state/1 
above, are of the opinion that this seepage will not 
be of sufficient amount to endanger the structure. 

At the great Croton Dam, which is being built at 
the mouth of the Croton watershed for the purpose 
of impounding some thirty-two billion gallons of 
water, the problem is a far more serious one, and it 
is evidently considered by the board that the chief 
engineer's contention admits of no dispute. The 
great dam consists of three portions; the first 400 feet 
on the southern side of the valley is an earth dam with 
a thin, masonry core-wall; then follows the masonry 
dam, 650 feet in length, which extends to within 200 
feet of the northern side of the valley, where the 
dam swings around upstream and parallel to the hill- 
side for a distance of 1,000 feet, and finally turns 
in to a junction with the natural rock of the bluff. 
This 1,000 feet forms the spillway. In searching for 
foundations for the masonry dam it was necessary to 
go down 131 feet, below the original depth of the 
river. The dam at its base measures 216 feet in an 
up and downstream direction, and the massive 
masonry rises to a height of 300 feet above the lowest 
foundation course. The earthen portion of the dam 
commences abruptly at the end of the masonry dam; 
a thin interior core-wall 18 feet in thickness at the 
base and 6 feet at the top extends from the masonry 
dam proper through to a junction with the side of 
the hill. This wall is backed on both the upstream 
aad downstream sides by a filling of earth, with a 
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slope in each case of two to one. By virtue of its rock 
foundation, its enormous width of base, its mag- 
nificently-built masonry, and its enormous mass, the 
masonry portion of this structure is everything that 
can be desired; but the chief engineer has always had 
the gravest doubts as to the permanence of the earthen 
dam, and it is his belief that the security of the 
whole work can only be assured by continuing the 
masonry structure clear across the valley and build- 
ing it to a junction with the original rock of the hill- 
side. That the expert board indorse this view of the 
situation is shown in the summary of their report 
to the Aqueduct Commission, the full text of which will 
be found in current issue of Supplement. They state 
that the new Croton Dam is a reservoir of 125 feet depth 
of water retained by an artificial embankment, the 
outer toe of which is 5 feet lower than the bottom 
of the reservoir and which rests on a filling of earth 
100 or more feet deep, which in turn rests on a steeply 
sloping rock surface. The percolation of water 
through this embankment to such an extent as may 
reasonably be expected under the existing conditions 
would be liable to induce sliding of the bank and its 
destruction. 

We most heartily concur with the findings of the 
board as far as they concern the Croton Aqueduct. 
The failure of the masonry portion of the dam, letting 
loose over thirty billion gallons of water, would not 
merely produce enormous destruction in the valley 
below, but the powerful current set up within the 
reservoir itself would undoubtedly sweep away the 
old Croton embankment, which will be buried some 
30 feet below the surface level of the new Croton 
Dam. In thus breaking down the embankment of 
the old reservoir it would deprive New York of its 
whole source of water supply, for both the old and 
the new aqueducts take their supply directly from 
the old Croton Reservoir. 

♦ 4 a » » 

IRRIGATION OF THE DELTA OF THE COLORADO. 

No more interesting series of engineering problems 
has been worked out of late than those connected with 
the irrigation of the delta of the Colorado River, in- 
cluding lands in Arizona, California and Lower Cali- 
fornia, Mexico. At the time of writing (November 
1, 1901) water is in use for the irrigation of several 
thousand acres of land, while it is expected that be- 
fore the close of the coming winter fully 200,000 acres 
will be subject to irrigation. 

The total area which will be brought under irri- 
gation within two or three years on the delta is es- 
timated as follows: In Arizona, frqja several canals 
leading from the Colorado River, ,150,000 acres; in 
Lower California, from similar canals, 300,000 acres; 
in Southern California, from similar canals, 500,000 
acres; in Southern California, from artesian wells, 
50,000 acres. This makes a total of 1,000,000 acres of 
irrigable land where heretofore has been desert, and 
considerably the most- forbidding desert on the Ameri- 
can continent. That the addition of that vast amount 
of productive soil, most of which will be devoted to 
cattle raising, will greatly increase the productive 
power of the far Southwest is already being demon- 
strated. '" ' 

The Colorado River delta includes land which ranges 
from about 100 feet above sea level to 380 feet below 
the level of the sea, the latter point being the Salton 
sink, or salt marsh, in Riverside County, California. 

The character of the soil throughout the delta has 
great uniformity, and it is evident that to a great ex- 
tent the deposit of silt, aside from shutting off the 
gulf water, is responsible for the desert character of 
the land. In the Southern California section, known 
as the Colorado desert, alone there is an area of about 
75 miles square, not all of which is subject to reclama- 
tion, in which no water is known to exist for the 
preservation of the lives of the travelers, aside from 
that which is hauled in by the Southern Pacific Rail- 
road and that which is being brought in for irriga- 
tion purposes, while the temperature ranges from a 
minimum of 20 deg. above zero in the winter to a maxi- 
mum of about 116 deg. above zero in the summer, 
there being six or seven calendar months in each year 
during which the mercury records at least 100 deg. 

The extreme dryness of the atmosphere causes so 
rapid evaporation of moisture from the skin that hu- 
man temperature does not rise above normal blood 
heat when there is ample drinking water to feed the 
pores of the skin. But with an absence of drinking 
water, the skin becomes dry, fever ensues and delirium 
and death soon come. The Colorado Desert has thus 
claimed many victims, but the wide-reaching irri- 
gation canals have put an end to that variety of suf- 
fering in this region forever, and one can live on the 
desert with a much greater degree of comfort than he 
can in many regions where the mercury marks a 
lower maximum temperature, but where the degree of 
humidity is greater. 

It was some forty-five years ago that army engineers 
first called the attention of the government to the pos- 
sibility of redeeming the . Colorado delta by using 
the water of the river for irrigation. But long the 
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project lay dormant, and while it was an ideal line of 
irrigation development for the government to under- 
take for the rescuing of its own lands, the venture 
awaited the initiative of several private individuals 
and corporations, one of which is constructing canals 
for the 500,000 acres in Southern California and the 
300,000 acres in Lower California, under the direc- 
tion of George Chaffey, C.E., and member of the Insti- 
tute of Mechanical Engineers of London. 

The task of making an adequate survey of the 500,- 
000 acres in Southern California has proceeded con- 
tinuously through all degrees of temperature, and as 
closely as possible earlier surveys have been followed, 
though they serve more to confuse than to assist the 
work. 

At Hanlon's heading, just above the international 
line, on the California side of the Colorado River, 
water has been diverted through a temporary head- 
gate into a canal capable of carrying water for the 
irrigation of over 100,000 acres of land, and later the 
permanent headgate will be constructed in a bluff of 
cement conglomerate, through which water will be ad- 
mitted for the irrigation of the entire 800,000 acres to 
be placed under the system, this water being first 
taken into a large natural settling basin, from which 
a series of canals will lead. 

A very large portion of the water is provided with 
a natural channel in Carter and New rivers, which lead 
for more than sixty miles on good grade through 
Lower California, delivering the water again at the 
international line, for use in irrigating the California 
lands. Thence the water is taken in a series of large 
canals, distributed through a series of laterals, and 
thence into the ditches of the individual farmers, the 
system being based on an allowance of four acre feet 
a year for all the land under the system. 

The settlement of the delta is progressing rapidly, 
the population of the Colorado Desert alone making 
net gains of from five to ten persons a day, while 
the rate of increase is rising steadily. One year 
ago the desert was unpopulated. To-day about a 
thousand people have their homes on the land, and 
hundreds of families are only awaiting the arrival of 
water at their respective farms to take possession and 
begin the cultivation of the soil. Some remarkable 
records have been made in cultivating this desert 
land. Moving on barren ground, within sixty days a 
number of farmers have had crops of millet grown, 
harvested and stacked, with growths of corn and sorg- 
hum from four to six feet high. Thus the complexion 
of the desert is steadily changing, and as a result of 
irrigation under the several systems, within a year 
probably 200,000 acres of-the delta lands will be under 

thorough cultivation. 

_ m i , i m . 

THE CONVERSION OF GRAPE TENDRILS INTO 
FRUIT CLUSTERS. 

It is not generally known that grape tendrils and 
clusters are identical in origin and anatomical struc- 
ture, and are frequently changed from one to the other 
in nature. In the wild state grapes develop tendrils 
as a means of lifting themselves up into the light 
and air, and are essential to their well-being; but in 
the vineyards of to-day, where the vines are carefully 
trellised by human help, these tendrils are not neces- 
sary and are considered a useless draft on the energies 
of the plant. 

In Prance there is a belief among many growers 
that the development of large tendrils near what 
would normally be a fruit cluster tends to make the 
latter "run to tendrils." It is a common practice, of 
growers passing through the vineyard to remove these 
tendrils, particularly the larger ones. For the pur- 
pose of following, the evolution of tendrils into grape 
clusters Mr. E. Durand, of Prance, made a series of 
experiments with several varieties of grapes. The 
experiments took the form of different methods of 
treating the tendrils. In one lot that portion of the 
grape tendril which bears a little leaf at its base was 
entirely removed. In the second lot this same ramifica- 
tion was removed and in addition the- extreme tip of 
the remaining branch of the tendril was pinched, 
removing 1 to 2 millimeters or more of the tip. In 
the third lot the tendrils were allowed to grow freely. 
The different operations were performed early enough 
in the season to note the effect of these methods of 
treating the tendrils on their production of flower buds 
and fruits. 

In the case of the Chasselas variety, out of 292 
tendrils not operated upon in any way, 11 tendrils 
bore flowers, producing in all 230 flower buds, thus 
showing that tendrils are naturally capable of diver- 
sion into flower clusters. Of 298 tendrils which had 
that ramification entirely removed which bears a small 
leaf at its base, 58 tendrils bore flowers, having a 
total of 500 flower 'buds. Where this same ramifica- 
tion was removed and the tip of the remaining branch 
of the tendril pinched, 294 tendrils produced 25 fruit 
clusters, having 223 flower buds. These figures show 
a difference between the tendrils which kad one branch 
removed and those which were allowed to grow freely, 
of 270 flower buds, apparently due to the effect Of 
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pinching. Owing to the tact of insects, diseases, etc., 
not more than half these extra buds set will produce 
fruit. This reduced to figures means 25 to 30 grammes 
of fruit per vine, an amount considered too small to 
pay for the trouble of pinching. 

In some varieties under observation a large number 
of flower clusters were borne naturally on the tendrils. 
Thus, for example, with the variety Yapindjack from 
the Orient 15 bunches of grapes and 26 fertile tendrils 
were borne on 8 shoots naturally, against only 16 
tendrils which were not fertile. It is thought that 
with this variety pinching the tendril, as above noted, 
would produce a very large increase in fruitfulness. 

CAVE DRAWINGS OF THE PALEOLITHIC EPOCH. 

BY OUR PARIS CORRESPONDENT. 

-In a paper lately read before the Academie des 
Sciences, Messrs. Capitan and Breuil give a description 
of two caves or grottoes which they have discovered, 
whose walls are covered with a remarkable series of 
drawings of animals which date from the palaeolithic 
epoch.y^ The first of these grottoes, at Combarelles 
(France), is a long tunnel 690 feet long and varying 
from 4% to 6 feet wide. Its height is sometimes 9 
feet and again as low as 1% feet. At the beginning- 
the walls are covered with a stalagmite formation 
under which some rare lines are seen, but at 360 feet 
the clearly defined figures begin and continue to the 
back of the cave over a length of 300 feet, making 
600 feet of wall which is more or less covered by the 
drawings. Most of the figures are covered with a 
stalagmite coating which sometimes completely hides 
them; many of them are 3 feet long and 2 to 3 
feet high, while others are much smaller. They rep- 
resent animals for the most part, and-toany of them 
are striking in their execution. All the "figures are of 
a correct design and present details which are easily 
recognizable!- Certain figures such as the horse are 
quite remarkable and show the same character as 
the best figures engraved on bone-^f-thff "same epoch. 
The animals, drawn in whole or in part, include 
especially the horse and equidae, the bull, aurochs, 
wild goat. Saiga antelope, reindeer and mammoth. 
All the figures are of such correct execution that 
there is no doubt as to their interpretation, such, for 
instance, as a horse of remarkable design which seems 
to carry on its back a kind of covering ornamented 
with triangles; an equide with straight mane having 
the upper part of the neck very convex and the tail 
planted very low, also a reindeer whose reproduction 
is strikingly faithful. The same is true for an aurochs 
and the head of a wild goat with long horns curved 
back toward the rear. As to the mammoth, a number 
of drawings show its well-known features, a very high 
forehead, curved tusks, hair completely covering the 
animal and indicated by a number of lines; the trunk 
is sometimes straight and sometimes curved back- 
ward. Some of the figures are entirely covered with 
the stalagmite formation. It is out of the question 
that the figures were executed at a period when the 
reindeer and mammoth were extant in France, which 
places them in the palaeolithic epoch. 

The second grotto was discovered at Font-de-Gaume, 
about a mile from the first. It opens midway up a 
chalk cliff at 60 feet above the soil of the valley. It 
has the form of a tunnel 380 feet long with three ir- 
regular branches of 45, 63 and 144 feet. Its width 
varies from 6 to 9 feet and its height sometimes ex- 
ceeds 21 to 24 feet. In some places the walls come 
close together, forming narrow passages. The first 
figures of animals begin at 200 feet from the entrance, 
after a very narrow passage which opens at 5 feet 
from the ground in the middle of a stalagmite wall. 
The general character of the drawings is quite differ- 
ent from those of Combarelles and they have not the 
same energy and vigor of drawing. They are nearly 
all formed of a finely engraved line, accentuated by 
a band of black color from two to four-fifths of an 
inch wide and circumscribing the whole of the animal. 
Sometimes certain parts, such as the paws, are en- 
tirely painted with this black color; and some of the 
animals, such as a great reindeer 4% feet long and a 
small equide 18 inches long, are entirely painted in 
black, forming veritable silhouettes like many of the 
Greek vase paintings. Sometimes the line is traced 
with red ocher, and in some cases it is very wide. But 
in most cases the animals, whose outline is indicated 
by a black line, have their whole surface covered with 
red ocher. Some parts, such as the head of an 
aurochs, seem to be painted with black and red, giving 
a brown color. On others the head is black and the 
remainder brown. These first examples of fresco 
painting have been applied sometimes over a series of 
lines engraved upon the animal and in other cases 
the lines have been scratched upon the painted sur- 
face. Again, the outline is sometimes brought out by 
an external scratched background, recalling some of 
the modern engraving processes. A number of the 
figures are covered with a stalagmite coating which 
is sometimes nearly an inch thick. Some of the 
figures are nearly on a level with the ground and 
others are as high up as 12 feet. Certain of them, 



for instance, a great aurochs entirely painted in red, 
measure 8 feet long, and they vary from this down to 
18 inches. They represent for the most part the 
aurochs, of which there are 49 examples, reindeer, 
equidae, deer, antelope, mammoth and a few geometric 
ornaments. It is probable that these figures are of a 
somewhat later date than those of Combarelles. 
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NEBULA IN NOVA PEBSEI. 

BY MARY PROCTOR. 

"*The photographs of^the faint nebula surroundingithe 
new star in Perseus^-referred to by Prof. Henry Norris 
Russell in the Scientific American for November 30, 
have just been received by the writer from-^Prof. G. W. 
Ritchey of the Yerkes Observatory^- They are made 
from his original negatives of September 20 and No- 
vember 13 respectively. 

It will be remembered that attention was called in 




NEBULOSITY ABOUT NOVA PEBSEI, SEPT. 20, 1901. 

Photographed by Prof. G. W. Ritchey, with the Two-foot Reflecting Tele- 
•cope of the Yerkes Observatory . Exposure, 8 hoars and 60 minntea. 

Prof. Russell's article to the fact that photographs of 
Nova Persei-Vevealed the presence of a very faint 
nebula surrounding the star. Later photographs show 
that enormous changes have taken place in the nebula, 
confirming a theory long ago advanced by Sir William 
Herschel, according to which changes take place in 
the nebulae in the course of time>- 
^This theory has not been generally accepted, but 
now it may be said to be proved by these photographs, 
showing actual changes which have taken place in 
the nebula surrounding Nova Persei during the brief 
period of seven weeks. This would seem to indicate 
that the gaseous matter forming nebulae is ever un- 
dergoing a process of change and formation, and that 
from this material — the star-dust scattered throughout 
the depths of space — new worlds and star-systems are 
being evolved .^f- 

The negative for September 20 was made with an ex- 






NEBULOSITT ABOUT NOVA PEBSEI, NOV. 13, 1901. 

Photographed by Prof. G. W. Ritchey with the Two-foot TeleBCOpe of 
the Yerkes Observatory. Exposure, 7 honrs. 

posure of 3 hours 50 minutes, and for November 13 
with an exposure of 7 hours. The enlargement from 
the original negatives is about five diameters in each 
case. The negative of November 13 shows the outer 
parts of the nebula to have grown much fainter 
(though the exposure was 3 hours 10 minutes longer), 
while the strong wisp near the central star (Nova Per- 
sei) is much stronger. 

The measurement of the negative indicates that the 
nebula has expanded about one minute of arc in all 
directions in seven weeks, also that it has rotated about 
the Nova (in the direction of the motion of the hands 
of a watch) through an angle of about 3 or 4 degrees 
in that time. The change in density of the wisp near 
the star is so great that it is difficult to state posi- 



tively whether there has been a change of shape or po- 
sition in it. 

The rate of motion is of course enormous — far beyond 
anything known in the stellar universe before. Indeed, 
if we assume a parallax of 0.01 seconds for the star, the 
motion of the strong condensation of nebulosity ap- 
proximates that of light. Prof. Chase of Yale has 
shown that the parallax is extremely small — probably 
too small for measurement. 

The idea is suggested that the enormous changes are 
not due to motion of matter at all, but to change of 
illumination, electrical or other. But, according to 
Prof. Ritchey, the change is like that of an expanding 
ring. .Many of the condensations, in fact all of them, 
are easily recognized in the two photographs, despite 
this change of position. 

These photographs were made with the two-foot re- 
flecting telescope of the Yerkes Observatory, which 
was made entirely in the optical and instrument labor- 
atories of the Observatory. The mirror of the instru- 
ment was made by Prof. G. W. Ritchey, and the greater 
part of the mounting, including the clockwork, was 
constructed from his designs and under his super- 
vision. He considers that this instrument is better 
suited for the work of photographing very faint nebulae 
than any other in America, as the focal length of the 
instrument is very short (aperture being 23% inches, 
focal length 93 inches), so that the light-concentration 
is very great. 



SCIENCE NOTES. 

A chief merit in acetylene lies in its true rendering 
of color shades at night, says the Acetylene Gas Jour- 
nal. One of the recent large installations designed 
to take advantage of this characteristic is that re- 
ported from Mnhlbach, in Alsace, in a cotton mill 
employing 500 .jiands. Between 800 and 900 jets of 
acetylene are ftow in operation daily. But the design 
is ultimately to employ 1,300 flames. Naturally enough, 
it is reported that all operatives are highly pleased 
with this and other qualities of acetylene. 

The State Arid Land Grant Commission, which was 
created by the Legislature with power to reclaim lands 
given to the State by the general government, under 
the Carey act, has just celebrated the opening of the 
great canal system in District No. 4, which comprises 
33,000 acres of rich land in the Dearborn Valley, Mon- 
tana. The State purposes to sell this land in tracts 
of 160 acres to actual settlers at the cost of placing 
water upon the land, allowing payment to be made in 
ten annual installments with 6 per cent interest. 
Eleven thousand acres are now ready for settlement. 

Consul Ravndal reports from Beirut that olive oil 
has many uses, but more substitutes, and few salads 
are compounded without the aid of one of them. Cot- 
ton-seed oil is a favorite substitute, but, according to 
an Egyptian newspaper, this is soon to find a sturdy 
rival in the form of the seed of the sunflower. Experi- 
ments made by German chemists have convinced them, 
it seems, of the availability of this cheap raw material, 
and it may shortly become a valuable article of com- 
merce. It is said to be convertible to many uses, and, 
besides having possibilities as a lamp oil, may be used 
for dyeing purposes, and will be of service in soap 
making. 

The directors of the Pan-American Exposition Com- 
pany and a number of creditors conferred November 
14 and listened to the reading of the financial report 
of the Company. The report shows the total liabilities 
of the Company at present to be $3, 326, 114. 69 net, as 
suming that the assets of $146,454.15 are collectable 
at face. The Company owes for operating expenses 
and on construction work $577,945.73, which item is, 
of course, embodied in the figures of total liabilities. 
An interesting fact shown by the report is the total 
cost to the exposition company of the exposition. The 
cost, according to the report, was $8,860,757.20. The 
total receipts from admissions after May 1 were $2,- 
467,066.58, and the receipts from concessions were 
$3,011,522.79. The balance due to first mortgage bond- 
holders is $174,979 and to second mortgage bondholders 
$500,000, both of which are included in the liabilities 
as given. 

California olive growers are preparing to harvest 
their crop. In every orchard in the State the trees 
are loaded with the fruit, and the acreage devoted 
to the cultivation of olives is much larger this year 
than ever before. In recent years the yearly crop 
of olives seldom ran over 2,000 barrels, or, taking 
seven barrels to the ton, about 286 tons. The growers 
who sell their olives as they come from the trees have 
formerly received $60 per ton for their product, or 
about 3 cents a pound. It costs 1 cent a pound to 
pick the fruit, thus allowing the growers $40 a ton 
for their olives. This year the total crop of the 
State will reach 800 tons, or 5,600 barrels, an increase 
of 3,600 barrels over last year. The price this year 
has dropped 33 1-3 per cent. Olives now bring only 
$40 a ton as they come from the tree, half of whicft 
goes to the pickers, thus allowing the growers only 
$20 a ton. 
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A NEW SYNCHRONISM INDICATOR FOR 
ALTERNATORS. 

BY FRED P. WOODBURY, 

When throwing large alternate current generators 
in multiple, it is desirable to have them as near per- 
fectly in phase as possible to prevent the welding of 
the switch contacts that is likely to occur if the ma- 
chines are put together slightly out of 
step. 

Mr. Paul M. Lincoln, resident elec- 
trician for the Niagara Palls Power Com- 
pany, has devised an instrument that not 
only indicates exactly the synchronism of 
two machines to be paralleled, but also 
shows the relative speeds and the con- 
stantly varying phase difference between 
the machines during the process of bring- 
ing them into synchronism. The instru- 
ment is mounted upon a frame that re- 
sembles a fan motor, with a dial and 
pointer replacing the fan. 

Fig. 1 shows a front view of the in- 
strument, with the hand at the point of 
synchronism. Pig. 2 is a back view, with 
the rotor, one bearing and pointer re- 
moved and lying at the right. The lamp 
at the top is used for a non-inductive re- 
sistance; an inductance coil is placed 
in the base. A phase of each of the ma- 
chines to be paralleled is connected to the 
four binding posts upon the base. 

Both rotor and stator are built of lam- 
inated iron. The stator is bipolar and 
has winding with a sufficient number of turns to pro- 
duce a strong magnetic field. The rotor is a drum- 
wound armature having upon it two coils set at right 
angles to each other. Three slip rings are fitted upon 
the shaft that connect the coils to the external cir- 
cuits through suitable brushes. The shaft rests in 
ball bearings. » 

In Pig. 3 F 1 is the stator with the coil, F, upon it. 
G and H are the two rotor coils that revolve in the 
field of F 1 . The R's are the slip rings and brushes. 
An end of each of the coils, G and H, is connected to 
the middle slip ring, and the remaining ends of the 
coils are connected to the other two slip rings. In 
series with coil, G, is an inductance, K, so proportioned 
as to produce a lag of the current in coil, Of, approxi 
mately 90 deg. behind the current in coil, H. An 
ohmic resistance, L, is placed in series with coil, 
H, sufficiently great to make the currents in 
the two coils equal. The leads from K and L then 
unite. 

To use the synchronism indicator the leads from the 
stator are put upon a phase of one of the machines to 
be paralleled, and the rotor leads connect with the 
corresponding phase of the other machine. 

When the machines are in synchronism, coil G will 
stand at right angles to the field of F 1 , and when the 
machines are in opposition, coil G will still be at right 
angles to F\. having turned 180 deg.; thus the rotor 
will take up intermediate positions between these two 
extremes corresponding to the constantly varying 
phase relations of the two machines, and the pointer, 
moving over the dial, will indicate to the attendant 
the necessary procedure to bring the machines into 
synchronism. 



Mr. Lincoln has made several Instruments in the 
power company's workshop. 



A New Elertronioblle Record. 

The well-known French chauffeur and manufac- 
turer, M. Krieger, on the 16th of October last broke all 
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tromobile of 15 horse power, driven by 60 Fulmen 
elements grouped in series and weighing 1,250 kilo- 
grammes (2,7 50 pou'nds). The weight of the car- 
riage empty with the accumulators is 2,225 kilo- 
grammes (4,895 pounds). The available voltage is 
120; the capacity of the battery is 400 ampere-hours. 
The weight of the carriage ready for the road with 
two passengers is 2,500 kilogrammes 
(5,500 pounds). Six speeds are available, 
the last of which is used only in recuper- 
ating on down grades. The fifth speed on 
the level enables the chauffeur to cover 
a kilometer (0.621 mile) in 2 minutes and 
15 seconds, or 26 kilometers (16.1 miles) 
in an hour. At this rate 28 to 30 amperes 
under a pressure of 120 volts were more 
or less constantly used. On gentle up- 
grades 35 to 40 amperes were required. 
Near Sainte Maure, a rather hilly coun- 
try, the second and third speeds were 
used, with the result that the consump 
tion rose to 60 and 75 amperes. After 
stopping at Chatellerault, the voltage rose 
to 105 volts, or 1.7 volts per element. At 
the start it was 154 volts, or 2% per ele- 
ment. 



Fig. 1.— SYNCHRONISM INDICATOR. 



Fig. 2.— BACK OF INDICATOR. 



records for long-distance runs in electric automo- 
biles. M. Krieger, accompanied by Georges Prade, 
traversed the distance from Paris to Chatellerault, 
307 kilometers (190.6 miles) without recharging his 
battery. The. journey was accomplished without ac- 
cident in 15% hours at an average speed 
of 20 kilometers (12.4 miles) per hour. 
Ever since the electric carriage ceased 




Fig. 3 



DIAGRAM OF 
INDICATOR. 



CONNECTIONS OF SYNCHRONIZER AS 
USED BY NIAGARA FALLS POWER CO. 



to be a curiosity, manufacturers have endeavored to 
increase the radius of action. As early as 1885, 
Trouve succeeded in driving a tricycle by means of 
accumulators. In 1894 the electromobiles * of Jean- 
taud and Krieger were able to cover as much as 30 
kilometers (18.6 miles) without, recharging. The 
radius was rapidly increased. In 1898 electric cabs 
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NEW ATLANTIC TYPE OF PASSENGER 
LOCOMOTIVE ON THE PENNSYLVANIA 
RAILROAD. 

The Pennsylvania Railroad Company 
has recently brought out a new fast pas- 
senger locomotive, which is shown in the 
accompanying illustration. It is of the well-known 
Atlantic type, which is becoming very popular for 
express service, especially where it is desired to haul 
heavy trains at high speed.. The advantage of the type 
is that by placing the two driving axles forward of 
the firebox and carrying a trailer beneath the latter, 
it is possible to use a firebox of large dimensions and 
secure the increased boiler capacity resulting there- 
from. This engine may be compared with the new 
Atlantic type of express engines which is now work- 
ing the fastest expresses on the New York Central & 
Hudson River R. R. It is not so large or powerful as 
the latter, especially as regards its boiler. It has a 
maximum heating surface of 2,640 square feet, as 
against a .maximum of 3,500 square feet in the New 
York Central boiler. Like all the locomotives, and 
particularly those for express service, turned out by the 
Pennsylvania Railroad, it is a very handsome design. 
It will be noted that it has the six-wheel, rigid base, 
type of tender, which seems to be favored by this 
company. The cylinders are 20 inches in diameter 
by 26 inches stroke. The weight on the drivers is 53,- 
800 pounds on the first pair and 55,233 on the second 
pair; the weight on the truck is 36,650 pounds; and the 
weight on the trailer is 30,917 pounds, making a total 
weight for the whole engine of 176,600 pounds. The 
total length of the engine and tender is 70 feet 8 inches, 
and the height of the center of the boiler above the 
rails is 9 feet 3 5-16 inches, while the top of the stack 
lacks only % inch of being 15 feet above the rails. 
The boiler has a heating surface in the firebox of 166 
square feet, and in the tubes of 2,474 square feet; mak- 
ing a total of 2,640 square feet for the whole boiler. 
The grate area is 55.5 square feet and the steam pres- 




Cylinders, 30 inches diameter by 26 inches stroke ; heating surface, 2,640 square feet ; weight on drivers, 1U9,083 pounds. 
NEW ATLANTIC TYPE PASSENGER LOCOMOTIVE FOR THE PENNSYLVANIA RAILROAD. 



Fig. 4 is a diagram of connections of the synchro- 
nizer used on the switchboard of the Niagara Falls 
Power Company. 

The phase relation between either machine and 
the power busbar may be found by merely inserting 
the proper dynamo and busbar plugs. 

At the request of some of his professional friends, 



at a concours covered 60 kilometers (37 miles) with a 
single charge; and last year M. Garcin made a new 
record by covering the distance from Paris to Alesia, 
267 kilometers (165.8 miles) with but a single charge 
of his batteries. It is this record which Mr. Kri§ger 
has beaten. 
The vehicle which performed this feat is an elec- 



sure is 205 pounds to the square inch. The tender, 
as noted above, differs from the standard American 
type, having only three rigid axles in place of the cus- 
tomary two four-wheeled trucks. This is a modifica- 
tion of the standard English tender; but it has the 
advantage that the springs of the two rear axles are 
compensated. 



December 7, 1901. 



Scientific American. 
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RANKIN BRIDGE FOR THE TRANSIT OF MOLTEN 
IRON. 

The massive and handsome bridge which forms the 
subject of the accompanying illustrations was built 
over the Monongahela River, by the Union Railroad 
Company, for the purpose 1 of bringing ore and other 
furnace material into the Carrie Furnaces at Rankin, 
and also to enable hot metal in ladle cars to be trans- 
ported from the Carrie Furnaces to the Homestead 
Steel Works, both of the Carnegie Steel Company. The 
general plan of the bridge, which was erected in 1900, 
was prepared by Mr. W. H. Smith, the chief engineer 
of the Union Railroad Company, but the bridge proper 
was designed by, and erected under, the direction of 
Mr. Emil Swensson, at that time chief engineer and 
superintendent of 
the Keystone 
Bridge Works. We 
are indebted to 
both of these gen- 
tlemen for cour- 
tesies extended in 
the preparation of 
this article. The 
crossing of the 
Monongahela con- 
sists of two truss 
spans, one 252 feet 
in length and the 
other, over the 
main channel of 
the river, 500 feet 
in length, with two 
approaches, one 85G 
feet, and the other 
286 feet in length. 
The chief interest 
of the structure 
centers in the great 

500-foot span, not 
so much on account 
of its length (for 
longer fixed truss 

spans than this 
have been built) 
but on account of 

the great weight of 
the iruss itself, the 
total weight of steel 
amounting to about 

?,800 tons, or 5.6 
tons per foot. This 

is considerably the 

heaviest double- 

track span of its 

length built to date. 

The great weight is 

due, partly to the 

extraordinarily 

heavy freight loco- 
motives, and the 

large capacity of 

the steel cars, used 

by the Union Rail- 
road, and partly to 

the special system 

of roadway protec- 
tion for the bridge 

which has been 

rendered neces- 
sary. 

For the protec- 
tion of the steel in 

the bridge against 

the cutting action 

of the molten iron, 

and also to protect 

the boats passing 

up and down the 

river from any 

molten metal that 

might splash over 

in transporting the 

ladle cars, the 

downstream track 

was fireproofed. 
The construction 



of the iron. It will be seen from the photograph 
showing the portal of the bridge, that at the Home- 
stead end of the structure the tracks diverge, directly 
at the end of the 500-foot span, forming a Y. Bach 
leg in the Y is single-tracked, but is connected with 
both tracks on the span; the entire bridge, from 
this point, being double-tracked. The tracks on the 
Y are on sharp curves, and also on grade, which, to- 
gether with the system of switches, at the end of the 
span, made it a rather complicated steel construction 
at this point. 

On the curved portion of the viaduct at the Rankin 
end, the steel construction carrying the hot metal had 
to be made of dimensions to suit the fireproof pro- 
tection, inasmuch as the fences had to be spread 



One 252-Foot and One 500-Foot Span ; Weight of Larger Span About 2,800 Tons. 




Portal View of the 500-Foot Span, Showing the Massive Character of the End Posts and Web Members, and the Fire-Brick 

Protection Against Molten Metal. 

THE RANKIN BRIDGE FOR TRANSPORTING MOLTEN METAL ACROSS THE MONONGAHELA RIVER TO 

THE HOMESTEAD WORKS. 



of this fireproofing consists of 
putting I-beam joists on the stringers, and completely 
covering said joists with steel plates, on which plates 
the rails are fastened. These plates are extended 
first on a 45 deg. angle, and then vertically, as a fence, 
about 8 feet above the rail. The floor plates are then 
lined on the inside with fire bricks, said fire bricks 
extending to the top of the 45 deg. incline. The hori- 
zontal surface of the fire bricks is next covered with 
fine gravel, almost to the top of the rails. This makes 
what is called the hot-metal track, or route, between 
the Carrie Furnaces and Homestead Steel Works, the 
object of which is to take the molten iron quickly 
across to the open-hearth furnaces at Homestead, and 
then convert it into steel, without loss of the heat in 
the molten iron; this, of course, saving the remelting 



to proper 
cars. 



distances to permit the passing of the 



Electric Discharge and Capillary Action. 

M. S. Lemstrom has made some interesting experi- 
ments to show the effect of electric discharge upon 
capillary action. A capillary tube is plunged in a 
vessel of water, and the latter is connected to one 
coating of a Leyden jar. The otljer coating is con- 
nected to earth, and the coatings are also connected 
to the two balls of a spark micrometer. Above the 
tube is placed a metallic point which is joined to one 
pole of an influence machine, the other pole of the 
machine being grounded. The discharge thus passes 
from the point across the air to the water. When the 
point is joined to the positive pole the meniscus is 
seen to rise along the walls of the tube and at the 
same time one or more minute drops of water are 

formed at the edge. 
The result is not 
always the same as 
regards the num- 
ber of drops which 
are formed in the 
same interval of 
time, even when 
the intensity (as 
measured by the 
number of sparks) 
is the same. When 
the point is raised 
to a considerable 
distance above the 
water, this phe- 
nomenon is still ob 
served, but the 
drops cease to form 
at a distance of 30 
inches, after which 
the meniscus still 
continues to rise, 
however. The 
quantity of water 
thus raised depends 
upon the amount of 
discharge, the dis- 
tance of the point 
from the water, the 
diameter and 
length of the tube 
and the various re- 
sistance of the cir- 
cuit. It seems to 
be proportional to 
the time during 
which the d i s- 
charge passes, at 
least in the first 
instance. Diluted 
solutions of various 
salts act in the 
same manner as 
water, but the 
quantity raised is 
smaller. As may 
be expected, the dis- 
charge has also an 
action upon the 
capillary tubes of 
plants and this the 
experimenter shows 
by placing above 
the capillary tubes 
of the plants a 
sheet of wire gauze 
provided with small 
points. The ma- 
chine is connected 
to the gauze and to 
earth. He finds 
that the activity of 
the plant is in- 
creased when the 
gauze is joined to 
the negative pole 
of the machine, in 
which case, as 
above, the dis- 
charge tends to 
favor the rise of the sap in the capillary vessels of the 
plants. 



Consul Hill reports from Amsterdam that the neces- 
sity for United States manufacturers to adopt the 
metric system in foreign trade becomes daily more 
imperative. A firm in Holland received this week a 
cable offer from New York for 2,000 barrels of pota- 
toes. As this was a new business, the question at once 
arose how many pounds were there in a barrel of 
potatoes — American pounds, too, as the Dutch pound 
differs from ours. A whole day was lost before the 
answer could be wired. Had the offer been made in 
kilogrammes, every business man in the commercial 
world from Vladivostock to Mauritius would have un- 
derstood it instantly. 



Tlie Current Supplement. 

The current Supplement, No. 1353, has an interest- 
ing article devoted to shell experiments, "Recent Ex- 
periments in Attacking Armor with High Explosive 
Shells." "Liquid Hydrogen" is by Prof. Dewar. "En- 
ameling — V" is continued. This is the most important 
series of papers on the subject ever issued. "Arc 
Lamps for Blue Printing" describes a new use for the 
electric light. "Pictet's Oxygen Separation Process" is 
accompanied by an interesting diagram. T' e usual 
Trade Suggestions from United States Consuls and 
Trades Notes and Receipts are published. The first 
part of the "Report on the New Croton Dam" is given. 
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THE MANUFACTUBE OF OIL-CLOTH. 

The manufacture of oil-cloth is an Industry which is 
carried on with the aid of very simple machinery — 
machinery so simple, in fact, that it is seldom out of 
order, and the costs of repairs are trifling. The build- 
ings in which the operations of making oil-cloth are 
performed are constructed on an entirely different 
plan from large- machine shops, the tendency being to 
minimize the ever-present danger of fire by locating 
the different steps of the industry in as many buildings 
as possible and isolating, them. The plant which we 
illustrate is that of Alden Sampson & Sons, and is situ- 
ated on the crest of a hill in a suburb of the old city 
of Brooklyn known as Fresh Pond. The buildings and 
grounds are twenty-six acres in extent. The various 
drying houses are separated by a series of great but- 
tressed firewalls which sometimes form the end of one 
of the buildings, but are generally separated from each 
building. These walls are perforated by fireproof 
doors, which permit of rolls of oil-cloth passing 
through them on the elevated platforms called "rail- 
ways." Should a conflagration occur in a building, 
sprinklers and fire pumps are automatically operated 
to extinguish the flames. 

Oil-cloth consists of burlap which is painted repeat- 
edly with a body color, and then printed with a pattern 
consisting of two to ten colors. The burlap, which 
comes from Scotland, is brought to the factory in bales 
containing twelve to fifteen bolts of one hundred and 
fifty-two yards each. Burlap used is made in six 
widths, 38, 47, 56, 74, 75 and 93 inches wide, though 
for special use it is made narrower, as for stair oil- 
cloth. The bolts of burlap are sewed together by 
women in the basement of one of the buildings, in order 
that a large roll may be obtained to be sized and dried. 
One of these rolls is seen at the right of our first in- 
terior view. The object of the sizing is to stiffen and 
give a surface which will take the paint, and in the 
cheaper and lighter varieties of oil-cloth the back is 
not painted, therefore in this case the size is dyed. 
The size is made on the floor above, and is allowed to 
flow while hot into the vat through the spout shown 
on the right of the engraving. The burlap passes under 
a roll in the bottom of the vat, then up under a bar 
known as a "knife," around the pair of rollers, and is 
finally wound on a great bobbin. Five of the bolts of 
cloth form a single roll. Beyond the sizing machine 
is a blower and air heater, which furnishes an enor- 
mous volume of hot air to be used in drying the sized 
burlap. . The wet rolls are taken to a room on the 
floor above which immediately adjoins the drying room. 
Here they are pulled forward by pins which are at- 
tached to endless chains, and pass underneath a sash 
of a window and out on an iron framework, which 
is boxed in, and which receives the heated air from 
below. The burlap makes three turns of this drying 
arrangement, which is 60 feet long. As the temperature 
in the room is 220 deg. F. no men work in it, but the 
course of the cloth may be watched through windows at 
either end, one of which is shown in our third engrav- 
ing. The calendering rolls and the endless chains are 
operated by a two-cylinder engine shown at the right of 
the engraving. As the burlap emerges from under the 
window-sash, it is automatically marked into lengths 
and then passes over three calender rolls which are 
heated by steam, which press and iron it. The burlap 
is then drawn from the calenders by tension rollers 
and is cut off into lengths and rolled up. 

These pieces of cloth are then taken to the buildings 
where the body color is put on. There are three of 
these buildings, each very large, being usually five 
stories in height, and wide enough to permit of a con- 
siderable number of racks on each floor. All the paint 
used is ground and prepared on the premises, the lin- 
seed oil being kept in two large iron tanks in the yard 
holding 250,000 gallons. The paint is brought to each 
floor in tubs, which are wheeled to the painting ma- 
chines which are shown in our engraving. These paint- 
ing machines are of the utmost simplicity and are very 
effective. They move across the width of the building 
on a track, in order that they may be brought in front 
of each row of racks, for after the burlap is painted, 
it must be allowed to dry in a rack by itself out of con- 
tact with other pieces. The racks axe built of yellow 
pine, and a considerable portion of the floors of the 
buildings are likewise slatted to allow of a free circu- 
lation of air. At night steam is turned on, to assist the 
drying, and sometimes in cold weather steam is used 
in daytime. The roll of sized and dry burlap is put 
on a reel, shown at the right of the painting machine, 
and it then passes over two pads and under two knives. 
The paint is thrown onto the burlap by dipperfuls, the 
knife distributing it evenly. The piece of crc-th, after 
being painted, is pulled onto one of the racks, which 
are each 76 feet long, and there are twenty-four tiers 
of them on each floor, and the buildings have generally 
seven ranges. In all there are 5,533 drying frames, 
aggregating 276,000 square yards of space. The end of 
the oil-clnth is secured by a clamp, which is shown 
resting 1 ;ainst the painting machine. A rope is at- 
tached to this and threaded through the proper slats 
in the drying frame by a workman who walks through 



a narrow hallway between each pair of racks. The end 
of the rope is brought out and three or four turns taken 
around the winch-head shown in the middle of the pic- 
ture. The speed is adjusted by friction, so that the cloth 
is pulled steadily through the painting machine at the 
proper speed. When the entire twenty-four pieces of 
cloth have been painted, the machine is moved sideways 
until the next rack is reached. Considerable frictional 
electricity is generated at the painting machine, and 
a wire at the top conducts it to the ground. The paint 
on the cloth dries in the space of a day or so, and the 
cloth is then rolled up and taken to a rubbing machine, 
which forms the subject of our next engraving. It 
consists of a pair of parallel bars which are actuated 
in opposite directions with the aid of gears and cranks. 
Bach bar carries a number of pumice-stone blocks, 
which serve to smooth the surface as the painted burlap 
is drawn through it. Sand is also thrown upon the 
cloth to assist the action of the rubbing blocks. The 
painted burlap is rubbed after each coat, and the num- 
' ber of coats depends upon the grade. In. the most 
expensive oil-cloth four coats are given on the face and 
two to the back, and as it requires a day or so between 
each step, it will be seen that a considerable period 
must elapse before the oil-cloth is ready for printing. 
In the cheapest oil-cloth one coat is given to the face 
and none to the back. The edges are trimmed before 
printing. 

Oil-cloth may be printed both by hand and machine, 
hand work being used for the heaviest and best grades 
and for samples, but the machine work is faultless. 
r ihe printing blocks are of three varieties, pin or line 
blocks, depending on whether the pattern is produced 
by incised lines or by separate wooden pins, and metal 
blocks. Pin blocks are made by taking a piece of maple 
and sawing it both longitudinally and transversely 
with a series of fine saw cuts which form small square 
pins; the ones not needed in the pattern are chipped 
out. In the line blocks parts of the continuous lines 
not needed are cut away. Blocks are required for each 
color, and some patterns require as many as six or ten 
colors. The machines are over 50 feet long, and the 
oil-cloth is fed in at the rear and is pulled forward 18 
inches each time the blocks descend. As was the case 
with the painting machine, this entire printing machine 
moves up and down the room, in order that the printed 
pieces of oil cloth may be delivered to the different sets 
of drying racks. The printing blocks are secured to 
cross pieces of frames which move vertically with the 
aid of cams. The blocks are inked by rollers which run 
in boxes, the box being filled with paint. Bach roller 
inks one block, which prints one color. In operation, 
with the aid of a so-called crooked wheel seen at the 
right in the machine in the background, the painted 
burlap is moved forward and at the same time all of 
the printed blocks descend, each printing its own color. 
Thus at the first block only one part of the pattern in 
one color will be .printed, while at the last block the 
entire pattern of oil-cloth is completed. As the blocks 
rise, the ink roller runs under the blocks and inks them, 
rolls back from underneath, and , the block descends 
again. On each pattern is a block called a masher, 
which is simply an uncut block with all pegs or lines 
left in place. This spreads and smooths the paint in 
descending. 

As the printing progresses, the piece is drawn into 
the drying room. Owing to the fire underwriters' rul- 
ing, the buildings are kept isolated, so that in this case 
there is no direct communication between the printing 
room and the drying house. This difficulty is gotten 
over by a series of iron doors which permit of the 
piece of oil-cloth being drawn through them. Bach 
time the machine is moved it is drawn in front of one 
of these doors. A movable house, one story in height, 
passes up and down, outside the building, and the oil- 
cloth is drawn through this movable house into the 
drying house. Once in the latter the oil-cloth can be 
raised to any floor through traps and is drawn through 
the racks as before. It requires from three to twenty 
days for the printed oil-cloth to dry. The oil-cloth Is 
then rolled and dried again for a month or so. 

Hand-printing is used exclusively for samples, and 
very largely for the heaviest oil-cloth. The principles 
involved do not differ from those in which the machine 
is used. The block, which is 18 inches square, has a 
handle and is linked upon a pad, the paint being sup- 
plied and spread with the aid of a bristle brush. Our 
engraving shows only the white paint on part of the 
cloth. After all of the colors have been applied, and 
a masher used to spread the colors, the oil-cloth is 
pulled forward 18 inches by a rope, and the next sec- 
tion is printed. The oil-cloth is pulled into the drying 
frames as before. 

After the finished product has become perfectly dry 
and hard, it is taken to a varnishing room. The var- 
nishing machine consists of a metal trough which holds 
the varnish. When it is turned down the varnish runs 
out of twenty spouts, distributing it evenly over the 
oil-cloth, which is rapidly drawn between a metal and 
a printer's roller, the. latter spreading the varnish 
Workmen with the aid of brushes serve to distrlbuti 
the varnish. The oil-cloth is hauled into the drying 



racks as before. After it is entirely dry it is rolled 
up and stored with other rolls of its pattern in a ware- 
house. An open crate or shook is used in packing the 
oil-cloth for shipment. 

♦ hi » 

Automobile News. 

The Schweitzer portable bakery system, which has 
met with great success for army use, has lately made 
a combination with the automobile which increases 
its efficiency. An outfit of this type, designed by the 
Potel & Chabot Company, figured in the military 
maneuvers at Betheny on the occasion of the Czar's 
visit to France. This portable bakery has a mill at- 
tachment, and the bread is made on the spot from the 
grain. It first supplied the Thirty-first Regiment at 
Melun and then arrived on the field of the review 
at Betheny. At the close of the maneuvers a lunch 
was served to the Czar, President Loubet and the in- 
vited guests, and the small loaves of bread were 
baked on the spot by the apparatus. The system has 
already proved valuable in the army, and it will no 
doubt be more so when provided with the automobile 
method of propulsion. 

The French Postal Administration is continuing its 
experiments in Paris with automobile postal wagons 
for collecting the mail matter with a view of replacing 
the old horse vehicles. This change has been contem- 
plated for some time, and M. Mougeot, the Postal 
Director, who is quite in favor of the automobile 
system, has been carrying on a number of trials with 
different forms of automobile mail wagons during the 
past year; but it must be remembered that there are 
now as many as 400 of the ordinary wagons in service 
in the city, whose value is estimated at $360 each, as 
well as 1,200 horses, and the total outfit represents a 
value of $600,000. The post-office department will soon 
have four automobile wagons, two electrics, one gaso- 
line and one alcohol. Tie latter was finished a short 
time ago, and is now on trial; it is of the Peugeot 
type, with a Longuemare alcohol carbureter. It uses 
the standard Lepretre liquid, carbureted at 50 per cent. 

Two or three years ago the British postal author- 
ities carried out a series of experiments with a motor 
postal van for the conveyance of the parcel post be- 
tween London and Brighton. The car selected for the 
task was the Lifu, but as it did not give entire sat- 
isfaction, the postal authorities abandoned the idea. 
Since that time, however, several improvements have 
been carried out in the propelling mechanism, and the 
Post Office is once more utilizing motor transport. 
The car selected for the arduous work is a Milnes 
lorry driven by' a 6 horse power patrol engine. The 
road between London and Brighton is very rugged, 
and as the cargo of parcels carried every night is large 
an,d heavy, a powerful car is required. On a recent 
trial the lorry maintained an average speed of 10 miles 
an hour with a full load, as compared with 8 miles at- 
tained by the horse coach. If the scheme proves sat- 
isfactory, and the danger of breakdowns is averted, 
the Post Office will adopt the motor transport through- 
out its service. 

The Semmering coasting race, organized by the Aus- 
trian Automobile Club, has been a very successful 
event. The Semmering, which is the last ramification 
of the Alps, is a picturesque mountain of 3,100 feet al- 
titude which is only 50 miles from Vienna. The race 
starts from Schottwein, a small village situated at the 
foot of the mountain at 1,800 feet altitude, and is run 
over 6 miles of road with a total ascent of 1,200 feet. 
This makes an average grade of 4 per cent, but the 
slope is quite varied, as the grade commences slowly, 
but afterward becomes more and more steep until it is 
a hard climb for the machine. This is the fourth year 
of the Semmering races. The first two were won by 
Gaste and Marcellin, and the third by a Lohner- 
Porsche (electric). This year the previous record was 
beaten by a German machine of the Mercedes make, 
35 horse power, piloted by Baron Richard von Stern. 
He covered the course in 12 m. 30 sec. The other 
records of the heavy machine class were a Mercedes 
35 horse power machine in 13 m. 42 sec, a Serpollet 
steam automobile (with only a 6 horse power motor, 
however) in 14 m. 21 sec, and a Lohner-Porsche elec- 
tric in 14 m. 29 sec. The voiturettes had an interesting 
struggle; these were represented by a De Dion of 6 
horse power, a Darracq of 6%, and Blake (American) 
with a 4% horse power steam motor. The De Dion 
came first in 18 m. 14 sec, which is a very good per- 
formance for this class. The Blake followed in 21 
m. 13 sec. In the light vehicle class Edmond won on a 
four-cylinder Darracq (20 horse power) in 14 m. 35 sec. 
A second Darracq machine of 12 horse power followed 
in 15 m. 17 sec. In the motocycle class three De Dion 
machines were entered; the 8. horse power machine 
made 13 m. 22 sec, the 3% horse power 17 m. 42 sec, 
and the 2% horse power 26 m. 37 sec. It may be re- 
markea that the Mercedes (gasoline system) of the 
heavy machine class beat the record over this route 
and won over the steam and electric. The latter came 
first in 1900, but is last this year, although it has 
b«aten it8 own previous record. 
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An Agricultural Invention Needed, 

To the Editor of the Scientific American: 

Very many post-hole augers have considerable merit 
and are quite generally conceded, where nothing in- 
terferes, to do the work with greater ease and rapidity 
than can be done with a spade. 

One important objection to these hand-augers is the 
difficulty in easily and successfully operating where 
holes are to be dug directly in line with a fence al- 
ready up. Still another objection is that the holes 
dug are very often too small for posts as ordinarily 
made and sold, many of which are not straight. This 
very frequently happens and always will happen when 
oak posts are used. 

Considerable experimental work would be necessary, 
no doubt, to perfect an auger of real practical worth. 

I would suggest that the bit, possibly an extensible 
one, be set in a framework similar in construction to 
the framework supporting the carpenter's mortising 
auger. The entire frame should be supported on wide 
iron rollers and arranged so as to be quickly adjusted 
to unevenness of the soil. 

The hole, say two to two and a half feet in depth, 
should be bored before removing the auger. A con- 
venient device attached to the framework for the pur- 
pose of removing the sticky dirt from the auger while 
it is in motion is necessary. The auger could be forced 
in the ground in several ways, the real advantages of 
each to be determined by repeated trials. 

I believe that the cost of manufacture of such a ma- 
chine would be so moderate as to enable the patentee 
to secure reasonable profit. J. N. Muncey. 

Jesup, Iowa. 



Cable Laying in the Philippines, 

To the Editor of the Scientific American: 

My attention has been called to the interesting 
article in the Scientific American of November 23 
by Mr. Frederick Moore on cable laying in the Philip- 
pines, which contains the following incorrect state- 
ment: 

"The first work was done by the army, but subse- 
quently contracts for the entire work were let for 
laying the cable as well as furnishing it. The govern- 
ment furnishes the cable ship, the necessary military 
protection, and an officer and inspector." 

The entire work of constructing, maintaining and 
operating the very extensive system of cables and land 
lines in the Philippines has been exclusively done by 
the Signal Corps of the army, and not by contract. 
No corporation would undertake to lay these cables, 
as was set forth in my annual report for this year, as 
shown by the following extract: 

"In cable matters, as in all other technical construc- 
tion, the Chief Signal Officer follows the wise rule of 
relying on the skill, judgment and experience of the 
experts of the great manufacturing establishments, 
thus securing successful installation by experts whose 
lives are given to technical work. In Cuban and 
Philippine waters during war conditions it was nec- 
essary for Signal Corps officers to do the entire work. 
They have been most fortunate in their operations, as 
not a single mile of cable has been lost, either in laying 
or recovering, nor has there been any serious interrup- 
tion in the working of these cables." 

The error into which Mr. Moore has doubtless unin- 
tentionally fallen would be unimportant if it did not 
appear in a journal of scientific standing. 

A. W. Greely, 
Brigadier-General, Chief Signal Officer, U. S. A. 

November 22, 1901. 

m i m i »i 

Latin the Universal Language, 
To the Editor of the Scientific American: 

I started a movement eight years ago to restore 
Latin as an international tongue of cultured people, 
Latin being an international tongue by the fact of its 
being taught in all secondary schools of the world. 
That graduates of colleges do not speak it is the fault 
of the methods and teachers. That the schools do not 
lead in practical things generally but flit about among 
fads, etc., I need not explain to you. It is the out- 
siders, practical people of thought and knowledge, 
who invent or lead great movements. There have been 
numerous attempts at devising a "universal language," 
but they all failed, because the products were no 
"languages." Prance, Germany, Austria-Hungary, 
and Russia are still at work agitating the same ques- 
tion. The English, unfortunately, cherish the idea 
that their language will conquer the field. This con- 
ceit, which only delights the ignorant (for he would 
need no learning and still win the prize, is one of 
the causes why England is so detested by all races. 
In the United States we have just closed a Pan- 
American Exposition with a sore failure. A Pan- 
American Congress is in session in Mexico city, which 
will also fail in the end, wrecked on the antipathies 
of the Latin nations against the Pan-Anglican ag- 
gressiveness. This country will never have a flourish- 



ing trade with the Latin races owing to the hatred 
against the obtrusive English. We therefore take the 
ground that all college-bred people ought to learn 
Latin to write and to speak, so that they could take 
places in the business houses as international corre- 
spondents and interpreters in Latin, instead of Span- 
ish, Portuguese, French, German, Italian, Russian, 
Danish, Swedish, Hungarian, Dutch, Roumanian, 
Turkish, Japanese, Bohemian, Polish, Bulgarian, 
Greek, etc. All the hatred, misunderstanding, lack of 
respect for each other is due to this one fact. Let 
us in America take the field, let us curb our conceit, 
convince the Latin races of our unselfish good-will by 
formally adopting the principle of Latin as a neutral 
language for international communications, to be de- 
veloped in our schools in the next ten years. The 
United States will be the idol of all races and nations, 
and her example will be promptly followed by all. 

Arcadius Avellanus. 
Philadelphia, Pa., November 15, 1901. 



We immediately send a man and dog to that shelter. 
The dog carries bread, cheese and wine. As we know 
at just what shelter the climber is, no time is lost in 
looking for him.' " 

Mr. Gates says his friend was so disgusted with 
having his romantic notions knocked in the head that 
he left Switzerland at once. 



Ice manufacture in India. 

To the Editor of the Scientific American: 

In your issue of August 3 last I see a most extra- 
ordinarily inaccurate statement by your correspondent, 
Mr. Giffard Knox, that ice made by the native Indian 
method (by evaporation in shallow porous earthen- 
ware pans or saucers during clear nights in the cold 
weather) was only invented by them after the advent 
of the freezing machines in the sixties of the past 
century. The method is, however, exceedingly ancient, 
older than known to any historian — in fact, the oldest 
known process of artificial ice-making in the world. 

Moreover, his explanation of how the ice is formed 
is very incomplete. This is described in the "Ency- 
clopaedia Britannica," as follows: 

"In the upper provinces of India water is made to 
freeze during cold clear nights by leaving it over 
night in porous vessels, or in bottles which are en- 
wrapped in moistened cloth. The water then freezes 
in virtue of the cold produced by its own evaporation 
or by the drying of the moistened wrapper. In Bengal 
the natives resort to a still more elaborate forcing 
of the conditions. Shallow pits are dug about two 
feet deep and filled three-quarters full with dry straw, 
on which are set flat porous pans containing the water 
to be frozen. Exposed over night to a cool, dry 
gentle wind from the northwest, the water evaporates 
at the expense of its own heat, and the consequent 
cooling takes place with sufficient rapidity to over- 
balance the slow influx of heat from above through 
the cooled dense air or from below through the badly 
conducting straw." • 

This action depends solely on the rapid radiation 
of the heat from the ground during the night (analo- 
gous to and an extension of the formation of hoar 
frost from dew). Like the formation of dew and hoar 
frost, it is completely stopped by clouds overhead. 
Hence his unexplained allusion to the east wind, which 
in upper India (Bengal to the Punjab) is a muggy, 
cloud-bringing wind, being really the southerly winds 
from the Bay of Bengal deflected westward by the 
Himalaya range of mountains. The northwest wind 
is the cold dry wind, which blows steadily in the 
winter months except during atmospheric disturb- 
ances. 

Mr. Knox talks about salts being sifted into the 
water to be frozen. This is not so; it would spoil the 
freezing altogether. 

He also attributes an explanation of the process to 
the Indian icemakers, which they certainly would not 
give, being quite too ignorant of natural science to 
be capable of saying what is put into their mouths 
by him, but which he has clearly clumsily copied 
from the explanation I have given. 

Cornelius E. .Cardew. 

Insein, Burma. 

Telephoning the Hospice of St. Bernard. 

Mr. John W. Gates, of the U. S. Steel Corporation, 
tells a story about a friend of his who went into the 
Alps last summer, says The Electrical World. "My 
friend began the ascent to the hospice of St. Bernard," 
said Mr. Gates. "When about an hour's climb from the 
pass he was stopped by a dense fog. He waited glee- 
fully, expecting to be rescued by the dogs, and so be 
able to come back to us with a thrilling story. The 
dogs did not come, however, and the fog partly lifted, 
so he resumed his climb, and finally arrived at the 
hospice, where he was welcomed warmly by the 
brothers. His first question was: 

" 'Why did you not send the dogs out in so danger- 
ous a fog?' 

"He nearly dropped from his chair when one of the 
brothers said: 

" 'You did not telephone us.' 

"'Telephone you?' he ejaculated. 

" 'Yes,* was the answer. 'You see, shelters have been 
built all along the climb, and each shelter has been 
provided with a telephone. If a fog comes up all one 
has to do is to go to the nearest shelter and telephone. 



The Leonids. 

BY EDGAR L. LABKIK. 

The Leonid meteors were in magnificent flight as 
seen from this observatory on the morning of Novem- 
ber 15. The first meteor was seen at 11:55 P. M. No- 
vember 14, and the last at 5:40 A. M. November 15, 
1901, in Pacific or 120 deg. time. Here is a table of 
times and rates: 

Times. ' Number of Meteors 

From To Observed. 

P.M. 

11 h. 55 m. Oh. November 14 to 15 4 

A.M. 

Oh. 1 h. November 15 32 

1 h. 1 h. 54 m. " 27 

2h. 43 m. 3h. " 19 

3 b. 4h. " 173 

4h. 5h. ' " 297 

5h. 5h. 40 m. " 109 

345 Minutes. Total 661 

Rate 1.9 meteors per minute. 

From 1:54 to 2:43 a' cloud that suddenly condensed 
over the peaks of the Sierra Madre chain obscured the 
entire area of Leo. It remained 59 minutes, w"hen it 
as suddenly vanished. A few meteors were seen strag- 
gling out of the edges. These were not counted. From 
2:43 to dawn the sky was exceeding clear. The alti- 
tude of the observatory is 3,420 feet. East is Robio 
Canon, 670 feet in depth, and rising from a distance 
2,000 feet east of the observatory are three peaks in 
altitude 3,750, 3,900 and 4,216 feet. So that Gamma 
Leonis rose above these summits at 42 minutes, 
Regulus 49 minutes, and Denebola at 1:39. The meteors 
seen before the rising radiant appeared came over 
the cliffs on a tangent line. At first the rate was one 
meteor in about two minutes, then one per minute for 
some time. From 4 to 4:20 the rate was five per min- 
ute. General trend was from Leo to west and .south- 
west. Few went north. About twenty met were bright 
as Venus. Estimate: Fifty bright as Jupiter, twelve 
say five times Venus; three, ten times; two, twenty 
times the brilliancy of Venus, and forty brighter 
than Jupiter. From fifteen to twenty equal Sirius, a 
dozen perhaps equal Rigel and Aldebaran, while two 
were extraordinary. They were numbered, the num- 
bers being written at instant of apparition. Slightly 
less than half by estimate had trails. Color of the 
vast majority was white. Few greenish-blue, thirteen 
tinged with red, two full red, and a few yellow. The 
small meteors had slow motion compared to the large. 
All the large and brilliant had high speed, and seemed 
to be at greater altitudes than the small. 

Some appeared to be aimed at peaks west of the 
dome, and others dashed madly to the sea beyond. 
These effects were due to perspective, the meteors 
really being at great altitude, when they were disin- 
tegrated into cosmical dust, requiring days to reach 
the earth. The greatest number seen at once was at 
4:05, when six were observed, all southeast. The 
meteor from Spica to Mercury was large and had a 
trail, which must have been bright to show in the 
advancing solar glow. The most rapid fall was from 
4 to 4 : 20. Many observers saw the shower from 
Pasadena and Los Angeles. 

Mount Lowe Observatory, California, November 18, 
1901. 

»<«»«■ 

Russia's Canal Plans. 

According to the Odessa correspondent of The Times, 
the Russian government is considering the construc- 
tion of a gigantic waterway from Riga, in the north, 
to Kherson, near the mouth of the Dnieper on the 
Black Sea. It is believed that large sums have already 
been spent at Kherson, which is eventually to be the 
terminus of a grand canal system joining the Baltic 
and the Black Sea. The correspondent says that, apart 
from the strategic importance of such a canal, it 
would be of enormous value to the agricultural and 
industrial interests of the vast empire. 

— < » > — 

For some time past attention has been directed to 
the exposed condition of the harbor at Monaco, in the 
south of France, to the southeasterly winds, and the 
consequent insecurity of the anchorage therein during 
these gales. To surmount this grave disadvantage a 
new mole has been begun. It starts from the Pointe 
St. Antoine, the eastern extremity of the fortress 
rock, and will stretch eastward across the harbor for 
200 yards, terminating opposite the Hotel Hermitage. 
The undertaking, which is being entirely defrayed by 
the Prince of Monaco, will cost $750,000, and is to- be 
completed, within three years. When completed the 
harbor will afford perfectly safe anchorage in all 
weathers. 
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THE NEW DRAINAGE AND SEWERAGE STSTEM OF 
NEW ORLEANS. 

BY FREDERICK MOORE, C.E. 

New Orleans is undergoing an upheaval. It is in 
the hands of the purger. The cleansing of its heart and 
main arteries is about done, and the work on its lesser 
arteries has just begun. 

New Orleans is the last large city to install drain- 
age and sewerage systems, and how it has gotten along 
to this time without them is a miracle. The installa- 
tion there, however, embraces some of the most dif- 
ficult engineering problems in this line that have ever 
been attempted, and some engineers have said the city 
could never be drained thoroughly. This has been 
given as the excuse for its not having been under- 
taken earlier; but the real reason is that the funds 
have never before been forthcoming. This work has 
been greatly assisted by the experience in drainage of 
other cities, and the installation of the latest pump- 
ing machinery, more of which latter enters into the 
New Orleans system than into that of any others in 
the world. 

In 1894 a board was appointed which drew up plans 
for a drainage system to cost $8, 000, 000. Bonds were 
issued for a part of this sum, contracts let, and by 
1897 work began on the first section, comprising the 
heart of the city. The yellow fever epidemics of 
1897, '98 and '99 were the prime cause of a further 
bond sale in 1900 of $12,500,000, in order to complete 
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the drainage and install a complete sewerage system. 

On July 30 of this year, contracts to the amount of 
a million dollars were let on the second section, and 
last week, under these contracts, ground was again 
broken. 

The quantity of drainage to be dealt with in New 
Orleans is unequaled except, perhaps, in some of the 
Bast Indian cities. There is an annual rainfall' of 
5 or 6 feet, a monthly fall of 15 or 20 inches, a daily 
fall of 4 or 5, and a fall, for a few minutes, at the 
rate of 6 inches per hour. The conditions for delivery 
are still more unfavorable. The city is built on an 
alluvial plain, six miles in width, lying between the 
Mississippi River and Lake Pontchartrain. The plain 
has a slope from the river back of about 15 feet; all 
of which is consumed in the first three miles and 
most in the first half mile. Between the foot of this 



slope and Lake 
Pontchar- 
train, after a 
slight rise, is a 
level swamp. It 
is out of the ques- 
tion to drain into 
the river on ac- 
count of the cost 
of lifting the 
great volume of 
water to such a 
height, the river 
at high water be- 
ing 17 or 18 feet 
above the lowest 
point In the city. 
It follows from 
these conditions 
that the capacity 
of discharge for 

the drainage canal must be secured by size, not slope, 
and accordingly some of them at the discharge ends 
will have a width of 25 feet, a depth of 12 and a cross 
section of 175 square feet, so as to give the necessary 
discharge of 1,200 feet per second. It is intended to 
keep them pumped free of water, so that when a rain 
storm occurs they will first serve as reservoirs and 
afterward aqueducts to the pumps. Under ordinary cir- 

cumstances 
they will be 
empty except for 
the daily flow 
from seepage and 
the contribution 
waters undefiled 
by sewage; which 
under no circum- 
stances, could be 
relieved by the 
drainage system. 
It is possible for 
the drains in 
time of drought 
to go for weeks 
and even months 
without being 
flushed out. In 
contrast with the 
immense volume 
of drainage, the 
sewage of the en- 
tire city is but 
about 20,000,000 
gallons per day, 
or 30 cubic feet per second. If this small volume was 
divided among the several drainage canals, it would 
just trickle over the sides and remain (in dry 
weather) at the bottom, to go through the process of 
oxidation, and generate poisonous and obnoxious gases 
within the city. To discharge the sewage, like the 
drainage, into Lake Pontchartrain would pollute that 
body of water. Conse- 
quently an entirely sep- 
arate system, which will 
pump the sewage into the 
river below the city, is 
essential. 

The lowest part of the 
city is Broad Street, which 
runs parallel with the 
Mississippi about three 
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laterals are, of course, lined and covered, as is also 
the Broad Street canal within the city proper; for 
they are under, and their massive brick and concrete 
walls and steel arches hold up, the streets of the 
city. The laterals have, at intervals, branches par- 
allel to the river and at right angles with them to 
intercept the flow of the gutters running back from 
the river. One of the most apparent defects in the 
present system (if it can be dignified with that term) 
is that these gutters extend from the river to the 
swamps without any increase in dimensions and with 
a constantly diminishing slope. The new system will 
break up these long leads by the intercepting 
branches. 

When the drainage is collected into the main canal, 
though it now drains (the portion that is completed) 
into Lake Pontchartrain, it will be carried on down 
below the city and pumped into Bayou Bienvenu, an 
artificial stream large enough to accommodate small 
schooners, from which it will flow into Lake Borgne. 

Lake Pontchartrain is practically surrounded by 
land. It has but one narrow outlet into Lake Borgne. 
Lake Borgne is about treble the distance from the 
city, and has very few pleasure or summer resorts 
on its shores, and it is but a vast arm of the Gulf 
of Mexico. 

At times, however, the volume of drainage is so 
great that its total disposition in this direction is 
economically impracticable; and as, at such times, 
from its extreme dilution, the water is practically 
unobjectionable, the plan contemplates, when the 
amount is too great for the pumps leading to Lake 
Borgne to handle, to discharge the surplus at three 
different points into Lake Pontchartrain. As the 
main canal is not completed as far as Bayou Bienvenu, 
the drainage now carried off by the new system is 
pumped into Lake Pontchartrain. 

A central electric power house, with a capacity of 
10,200 horse power, and nine pumping stations will 
be required to operate the drainage system. The 
power house and three stations have been completed. 





One of the Movable Concrete Mixers. 
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miles back from it. It is 
about 15 feet below the 
river bank on one side, 
and 5 feet below Metairie 
Ridge, which runs parallel 
with it on the edge of the 
swamps, on the other side. 
It is about a foot and a 
half below the level of the 
Gulf of Mexico. The drain- 
age plans will take ad- 
vantage of this feature, 
and collect the drainage 
into a main canal on Broad 
Street by a system of lat- 
erals on each. side. These 



Some of the Large Drainage Pipes. 

The completed stations relieve the city directly, that 
is they pump from the drains of the city proper into 
the open canals that lead to Lake Pontchartrain. 
The other stations will be along "the main canal to 
Bayou Bienvenu. As it is impossible' to send the 
water in one flood to the bayou and then lift it over 
the levees of the bayou — for the lift would have to 
be too great and the excavations, to give the canal 
an adequate flow, too deep — the other stations will be 
at intervals along the main canal. The water will 
flow to one and be lifted to flow on to the next, lifted 
again, and so on to the bayou. 

The old drainage system is a series of gutters on 
the surface of the streets next to the sidewalks. 
There is so little slope to them that when the heavy 
rains occur the streets are flooded. Much of the 
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water is seeped up by the earth. That which gets 
to the open canals on the broad streets in the rear of 
the city is lifted by a couple of old-fashioned paddle 
pumps, or rather swept by them, over the levees of 
two navigation canals that lead up into the rear 
of the city from Lake Pontchartrain. The pumps are 
inadequate for the relief of the city, and the gutters 
and canals drain only over- 
flow waters. The rest re- 
mains in them stagnant 
until it dries up. It is a 
tremendous stride from 
these conditions to what 
promises to be the finest 
drainage and sewerage sys- 
tem in the world. The 
sewerage plans are not 
yet completed. Expensive 
tests and experiments are 
under way. It is expected 
that the work will be 
started early next year. 

■ ♦* 

PORTRAITURE BT FLASH 
LIGHT 
The professional photog- 
rapher has always consid- 
ered that nature discrim- 
inated against him in the 
distribution of the light 
which is so essentia! to 
him in his business. The 
season of the year when 
he is the most rushed with 
orders is in the winter 
time, and this is the time 

when his working day is necessarily very short. Pour 
hours a day is the limit which is available for good 
work for his purposes, and any attempt to use the 
studio any longer than this is only done at a sacrifice 
of quality. 

Por a great many years it has been thought that the 
flash light powders would prove a means of extending 
his working day, but in consequence of the dirt and 
smoke resulting from the powder in burning the use 
of the light has been limited. The pictures made in 
this way are also generally harsh in contrasts. Then 
again, on account of the smoke, it would be necessary 
to open all of the windows and doors of the operating 
room after each exposure, and this, of course, greatly 
hampered the photographer in the progress of his work 
and at the same time made the room unfit for occu- 
pancy in cold weather. 

A means of making use of the flash powder with 
safety and comfort has been devised by H. B. Shaeffer, 
of Altoona, Pa., and his system, which is shown in 
the accompanying 
cut, is now being 
introduced into a 
number of studios 
for use instead of 
the skylight. The 
flash light permits 
portraiture to be 
carried on in a 
ground-flour gal- 
lery, which is a 
luxury not often 
to be indulged in 
by the photog- 
rapher located in 
the business sec- 
tion of a large 
city, on account 
of the value of 
the ground, and 
this is considered 
a great advantage 
in seeking cus- 
tom. The great- 
est merit of this 
device, however, 
is the one of pro- 
longirg the pho- 
tographer's day 
almost indefin- 
itely, for he can 
take pictures as 
long and as late 
as he can get per- 
sons to come and 
sit in front of his 
camera. 

Another notable 
feature to be con- 
sidered is the use of such a device in child portrait- 
ure. There are some children who are so nervous 
and restless as to defy the skill of the photographer 
and the lens maker to get a clear, sharp picture under 
the skylight, for although, the exposure necessary 
under these conditions is but a second or two, this 
period is longer than a restless child can be kept 



absolutely quiet. A flash-light exposure occupies but 
the two-hundredth part of a second, which is a little 
too quick for any youngster. 

Mr. Shaeffer's invention consists of a collapsible 
box, made of a fireproof material, which entirely in- 
closes the flash. On the face toward the sitter, the 
material is of light weight to permit of the passage 
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of the light; and in addition to the flashing apparatus, 
there is also contained in the box a half a dozen in- 
candescent lamps, which alone are sufficient to prop- 
erly light the model who is being posed before the 
lens. This enables the operator to see just exactly 
the effect he will get on the sensitive plate with the 
flash, and all being in readiness, a squeeze of a bulb 
in his hands opens the shutter of the camera, and at 
the same time elevates the flash powder into contact 
with an alcohol flame, causing the flash. The release 
of the bulb closes the shutter, thus completing the 
exposure. 

The smoke which arises from the discharge is held 
captive in the cabinet, but it is disposed of by the 
operator, who, by a few turns of a wheel drives it 
out by the revolving fan into the open air through a 
tube leading to a convenient window. .An electric fan 
can be substituted for the hand-propeller. There is 
absolutely no smoke or odor, and the room is at once 
ready for the next exposure. The pictures taken by 



Novel Condenser In an Australian Electric 
Plant. 

In a paper read before the Societe des Ingenieurs 
Civils, M. Pouche describes a novel form of condenser 
which is used by a plant in the Kalgoorlie district of 
West Australia. In this region water is so scarce that it 
is paid for at the almost incredible rate of $5 per cubic 

meter (39.4 inches), and 
it is necessary to econo- 
mize it to the utmost de- 
gree. The present arrange- 
ment is quite successful in 
saving practically a 1 ! of 
the water of condensation, 
and it is thus used almost 
indefinitely. The Kalgoor- 
lie mines, whose annual 
gold productioa reaches 
sixteen millions a year, 
have been heretofore pro- 
vided with a number of 
large engines, but these 
were generally of the non- 
condensing type and 
worked under very unfa- 
vorable conditions. Conse- 
quently a light and power 
company was formed in or- 
der to furnish energy to 
the mines at less cost. The 
first plant of this kind has 
three vertical compound 
engines which give a total 
of 4,500 horse power. The 
condenser is provided with 
27 ventilating fans which 
send two million cubic yards of air against the sur- 
faces of condensation. These surfaces are compossd 
of corrugated sheet steel, and the plates are assembled 
in pairs to form a corrugated flat chamber. The con- 
denser is built up of a series of such hollow plates, 
which are joined to two conduits, one for the entrance 
of steam and the other for the water-discharge. The 
condensation is thus carried out under the best condi- 
tions. It is found that the plates do not deteriorate 
if they are, protected from the weather, and the appa- 
ratus is easily kept in order. Owing to the hot climate 
the ventilators had to be made especially large and a 
great quantity of air be forced against the plates. 
The steam comes from the engines by a 24-inch pipe 
and passes first into nine oil-separators, then into the 
condenser, from which the water is taken by three 
pumps. An elaborate system of filters is used to ren- 
der the water fit for use again in the boilers. Even the 
small amount of water coming from the separators is 
used, this being passed first through a charcoal filter, 

then through a 
sponge-fllter. The 
condenser water, 
which is nearly 
pure, is also 
passed through a 
charcoal filter. In 
this way none of 
the water is 
wasted. The en- 
ergy required for 
the 27 ventilators 
and 10 pumps is 
estimated at 120 
horse power. 




A CONVENIENT FLASH-LIGHT APPARATUS FOR PORTRAITURE. 

this process are very soft and harmonious in their 
lights .and shades, equal in appearance to those ob- 
tained by daylight. 



Oil turpentine is an excellent medium for restoring 
the gloss to patent leather shoes, and satchels rubbed 
with it are made to look like new. 



*•* 

A new screw 
propeller, for 
which various ad- 
vantages are 
claimed, has been 
brought out in 
England, and its 
merits were dis- 
cussed at the 
meeting of the In- 
ternational Con- 
gress at Glasgow. 
Mr. Mumford said 
that he had ex- 
perimented for 
twenty years w"h 
screw propell?'- 
of various pitchos, 
but had never 
found one to givs 
higher efficiency 
than a true screw. 
Also, that in pro- 
peller designing, no reliance whatever could be 
placed upon theory alone; the only course was to ob- 
tain better knowledge by actual practical tests; so 
far as he could see, there was not much hope of im- 
proving upon' the screws now in use. These opinions 
are quite in line with those expressed to the writer 
many years ago by Capt. John Ericsson, 
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on the record transmits its motion by means of a mul- 
tiplying-lever to a microphone. An ingenious arrange- 
ment of coils in circuit, to provide each line circuit 
with its respective recording and tracing apparatus 
to the repeating station, forms a feature of the in- 
vention. 



Process of Separating Pith from tlie Rind of 
Cane and Stalks. 

Sorghum, sugar cane, cotton stalks, corn stalks, 
ramie, and cane in general contain a pith which is 
especially valuable for making pulp in the manufacture 
of fine grades of paper. But few systematic efforts 
have been made to separate this pith from the rind. 
In a recent patent taken out by Mr. Andrew J. Adam- 
son, of Chicago, an intelligent attempt is described to 
separate the pith from the rind, so that the natural 
juices as well as the rind can be collected and utilized, 
and the pith or core reduced to a condition particularly 
adapting it for use in the making of paper pulp. 

The material is first roasted or subjected to heat at 
about the temperature of boiling water. Green fibrous 
material, such as sugar or sorghum, is thus heated until 
the material is softened and the pith is loosened from 
the rind. A gummy substance, containing the impuri- 
ties and injurious bacteria, exudes from the cane and 
is burned off or evaporated. This result is obtained 
in about ten minutes. The impurities are thus re- 
moved with a portion of the natural juices; the bac- 
teria and other noxious matter are destroyed; about 
50 per cent of the water contained in the juices is 
evaporated, and the core or pith is loosened from the 
rind. After the material has been heated, it is sub- 
jected to pressure and crushed so as to squeeze out 
the remaining liquid or juices. During the application 
cf the pressure the rind is crushed or broken up, with- 
out, however, injuring the pith. The pith being in a 
heated and softened condition, is flattened into thin 
strips. The pressure also serves to effect a further 
detachment from the rind. 

The material after having been subjected to pres- 
sure is thoroughly dried, in order to evaporate any 
remaining moisture. During this reheating and dry- 
ing, the pith, which is of a spongy nature and which 
has been flattened into strips, expands, thereby aiding 
in severing the crushed rind. While being dried, the 
material is suitably agitated or beaten in order thor- 
oughly to break up and comminute the rind and to 
disrupt any remaining ligaments which might other- 
wise cause adherence of the particles of the rind. The 
pith remains in long strips, unbroken by the process 
to which the rind has been subjected. The pith thus 
produced and separated is collected, and forms an 
excellent material for making paper pulp. 

If sorghum or sugar cane be used, the natural juices 
expressed after the roasting operation can be collected 
and evaporated in the ordinary manner to obtain 
sirup, sugar, or vinegar. 



TREATING FRUIT-TREES FOR SCALE. 

There is probably no more deadly pest known to 
fruit-growers than the scale which infests many of 
the finest orchards of California. In- 
numerable efforts have been made to rid 
the trees of their destroyers; but the suc- 
cess which has been attained has not 
always been noteworthy. Mr. Isaac M. 
Clark, a fruit-grower of Lompoc,. Cal., 
has invented a process which seems to be 
all that can be claimed for it. The accom- 
panying reproduction of a photograph 
showing trees treated and untreated cer- 
tainly demonstrates how efficient is this 
process. 

The substances which are used in the 
process by which the trees are freed of 
scale comprise essentially any mineral 
oil, caustic alkali, and water. The 
mineral oil is sprayed upon the trees 
by means of a pump. The oil-spraying 
is then followed by the caustic alkali 
solution, applied in the same manner. 
The oil is intended to kill and destroy 
the scale and insects that infest the 
trees — a result achieved in from three 
to eight minutes. The caustic alkali 
solution serves the purpose of neutral- 
izing the oil after the desired end has been attained; 
for without such neutralization the oil would destroy 
the fiber and foliage of the tree. The oil ar.d alkali, 
it is found, form a paste of a soapy consistency, which 
paste is a fertilizer eminently advantageous to the 
life and growth of the tree. 



IMPROVEMENT IN DREDGE SHOVELS. 

The shovels ordinarily used in connection with 
dredging and ditching machines open at the bottom, 
and for that reason invariably leak. A considerable 
loss of the shovel-load is occasioned in traversing the 




IMPROVEMENT IN DREDGE SHOVELS. 

distance from the point of excavation to the point of 
discharge. A new form of shovel which, when work- 
ing in water, will not spill any portion of its load until 
the dumping point is reached, is the invention of Mr. 
Hiram Head, of Helena, Mont. Mr. Head's shovel is 
in the form of a can, open at its upper end and closed 
at all of its sides. The shovel is pivoted on the dredge 
beam by a pin, braces being employed to strengthen 
the pin and the beam. At the upper side of the dredge 
beam a bracket is secured, comprising two parallel 
cheek pieces between which a spring-pressed dog is 
pivoted. The dog serves to engage the upper edge 
of the shovel, holding it in the position shown in our 
illustration. The dog is operated by a tripping mechan- 
ism, comprising a rod, the lower end of which extends 
below the beam and which is joined to an arm pivoted 
on the underside of the beam. By pressing upon this 
second arm, the rod is raised, the dog lifted and the 
bucket allowed to tilt into its dumping position. 
The beam with the shovel attached is operated in 




A Phonograph Telephone-Kepeater. 

A telephone-repeater in which a phonograph is used 
is the subject of an invention patented by Harry I. 
Rhodes, . of Denver, Colo. By means of a solenoid- 
actuated recording-tool a record is made on the phono- 
graph, the recording-tool taking the place of the re- 
ceiver or a repeating-coil. A tracing-tool impinging 



TWO ROWS OF FRUIT-TREES, THE ONE TREATED FOR SCALE, THE OTHER 

UNTREATED. 



the usual manner. At the dumping point a post is 
located upon which the beam is lowered, so that the 
tripping arm beneath the beam may be pressed upward- 
ly to release the dog and to permit the shovel to drop. 
The load when once in the shovel cannot possibly 
leak out and can be discharged only by the releasing 
dog. T>ie shovel is particularly serviceable in collect- 
ing r* - - cious metals; for in the ordinary shovel, where 
there is a leakage at the bottom, much of the metal 
is lost, since by its weight it gravitates to the leaky 
bottom. 



A great memorial will be erected in Europe to the 
memory of Eads, the engineer. 



Brief Notes Concerning Fatents. 

According to a recent bulletin of the Census Office, 
there was one patent taken out in Connecticut in 1900 
for each 100 persons. In 1890 the figures were one 
for each 796 persons. 

William J. Gordon, an inventor of ndte, died recently 
at his home, No. 2450 North Broad Street, Philadelphia. 
He was born in that city in ]835, and during his busi- 
ness career he took out sixty-five patents for different 
mechanical contrivances covering principally the man- 
ufacture of tin and sheet metal ware. The corrugated 
rain spouts and awnings were his invention. He is 
said to have taken out the first patent covering the 
riveting of buttons on clothing. 

A ten million dollar company has been organized at 
Trenton for the purpose of engaging in the business 
of making rubber shoes with the machine recently 
patented by Joseph Oliver Stokes. The entire oper- 
ation is done by the machine, and the shoe is said to 
be turned out in a manner superior to those made by 
hand. The finish on the outside surface is so fine that 
it is not necessary to put the piece through the var- 
nishing process, heretofore essential. 

A kite for signaling from a wrecked vessel, and also 
to be used as a means of sending a line ashore, has 
been invented by Oapt. Brossard de Corbigny, of the 
French Naval Reserve. It is collapsible and readily 
packed when not needed for use. When flown in the 
air it can be deflected at an angle of forty-five degrees 
from the direction of the wind. By this means a line 
may be flown over almost any desired spot. The line 
is dropped by sending aloft a little cutting device, 
which travels along the cord and is put into operation 
automatically when it touches the kite. 

The diamond drill has added millions of dollars to 
the mineral wealth of the world. Its inventor, Ashe 1 
J. Severance, recently died poor at Denver, Col. In 
1870 he and his associates sold the patent on the 
diamond drill for one hundred thousand dollars and 
Severance lost his part of the proceeds by ill-advised 
investment. At the time of his death he was about 
to realize considerable money on the sale of a patent 
for the manufacture of Damascus steel which he se- 
cured a long time ago, but on account of the great 
number of persons who have claimed to rediscover this 
secret, he found difficulty in interesting anyone in his 
process. 

The American Consul-General at Vienna, Carl Bailey 
Hurst, reports that a committee composed of the lead- 
ing manufacturers, members of the Vienna Chamber 
of Commerce and representatives of prominent corpora- 
tions has held a meeting at which the idea of an In- 
ternational Exposition of invention and novelties to 
take place in Vienna, 1903, was discussed. The pro- 
gramme outlined has been enthusiastically received, 
and the scheme is well on the road to realization. All 
kinds of technical inventions, and in particular those 
already practically introduced, are to be exhibited. 
There will possibly be an inventors' gallery where 
workshops will be opened for public inspection. 

John O'Neill, chief of the second battalion of the 
Detroit, Mich., fire department, has de- 
vised an invention to do away with the 
necessity of sending men up the ladders 
where it is desired to manipulate a stream 
from the top of an aerial truck, as is 
often necessary when working on fires on 
high buildings. This invention renders 
the ordinary aerial truck available for 
the work of the water tower, which is a 
very expensive apparatus. The invention 
consists of a ring set on a swivel and 
fastened to the rung of the ladder next 
to the top. The ring supports the hose 
nozzle by a clamp, and the ladder is 
swung up beside the burning building 
with the hose attached. By means of 
a rope and the ordinary adjustments 
of the ladder, the stream is under the 
absolute control of the firemen on the 
ground. It is possible to get closer to a 
burning building than would be other- 
wise possible. The device has been in 
very successful use for some time on the 
trucks of the Detroit fire department. 
C. E. Havens, foreman of the Baltimore 
and Ohio shops at Zanesville, Ohio, has invented an 
adjustable side bearing to be used on railway cars, and 
by the use of this improvement a car has a greater 
clearance in rounding curves and less friction between 
the bolsters. It is therefore possible to place from six 
to eight more cars on a train. The value of this device 
has been demonstrated by practical tests. 

The very latest invention of Cornelius Vanderbilt is 
a tank car which is especially adapted for the carriage 
of grain and oil. It is announced that a Western com- 
pany is filling an order of five hundred of these cars 
for several railroads. They are built on the same prin- 
ciple as Mr. Vanderbilt's locomotive tender, which was 
exhibited at the Pan-American Exposition. 
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RECENTLY PATENTED INTENTIONS. 
Agricultural Implements. 

CANE CARRIER AND FEEDER. — Harry 
Wicks, Hawaii, Hawaii. The invention is 
especially useful for drawing the cane into the 
carrier, by which it is in turn delivered to the 
rolls of the sugar-mill. The device comprises a 
swiveled body portion in which a bar is mount- 
ed to reciprocate, the bar carrying a hook or 
hoots to engage the cane and drag it from one 
point to another. 

SUBSOIL ATTACHMENT FOR PLOW.— 
Benjamin W. Bryant, Boswell, Ind. The at- 
tachment is to be applied to a common break- 
ing-plow for the purpose of plowing up the 
ground in the bottom of the furrow after the 
ordinary plow has gone throughout the fur- 
row, leaving the loose earth in the bottom of 
the furrow to be covered by the earth thrown 
up when the ordinary plow makes the next fur- 
row. The improved attachment is also pro- 
vided with a pin arranged to break in case the 
attachment strikes an unyielding obstruction, 
thus avoiding injury. 



Engineering Improvements. 

BOILER. — Albert H. Macarthy, Manhat- 
tan, New York city. Mr. Macarthy has in- 
vented a water-tube boiler in which he has 
endeavored to secure as perfect ventilation as 
possible. The tubes are expanded in both 
sheets of the boiler-heads and are pierced with 
openings in the water-legs formed by the head 
sheets. The tubes can be conveniently closed 
at the outside of the heads, the closing devices 
being readily removable to permit convenient 
access to any of the tubes. 

AIR-FEEDING DEVICE FOR FURNACES. 
— Charles R. Littler, Selkirk, Manitoba, Can- 
ada. The invention is a device for feeding air 
to boiler-furnaces. A construction has been 
devised by which the amount of air supplied 
is automatically regulated according to the 
draft. The force of the draft is adjustable 
through the medium of the feeding device. 



Motor Vehicle Driving Apparatus. 

EXPLOSION ENGINE.— Arthur Tourand, 
34 Rue Dicquemare, Havre, France. For the 
purpose of avoiding the jars to which an auto- 
mobile-engine is usually subjected, the inven- 
tor has devised a motor composed of two con- 
nected cylinders, within which two pistons are 
moved in the same direction to operate two 
fly-wheels geared together. Motion is trans- 
mitted to the driven part by one of the shafts 
upon which the fly-wheels are respectively car- 
ried. 

VARIABLE-SPEED GEAR. — Armand WachS 
and Alphonse Kri&ger, 195 Boulevard Vol- 
taire, Paris, France. This variable-speed gear 
for motor-carriages includes pulleys whereby 
the rate of transmission between a driving and 
a receiving shaft can be varied at will .without 
ever modifying the tension of the transmitting- 
belt. The pulleys are formed by an extensible 
rim, the members of which are pivoted together 
in parallelograms and fixed from distance to 
distance to supports radially movable. These 
supports can be displaced at will by means of 
two series of inclined guides, which series are 
capable of being brought nearer together or 
separated. 



Mechanical Devices. 

GRAIN-SEPARATOR. — William S. Currier, 
RosehMl, Iowa. The separator is designed to 
separate long grain from short grain ; for ex- 
ample, wheat from oats. The revolving 
cylinder, to which the grain is fed, is pro- 
vided with longitudinal rows of hooks pointing 
in the direction of the rotation of the cylinder. 
The hooks are so spaced that the short grain 
will pass between them, and are so shaped that 
in ascending they will receive and retain the 
long grain and in descending will discharge 
the grain. A conveyer receives the long grain. 
A regulating-board at the mouth of the con- 
veyer insures the delivery of the long grain 
to the conveyer. 

COIN-SORTING MACHINE. — John J. Hoey, 
Manhattan, N. Y. The object of the invention 
is to provide a machine which will be capable 
of quickly sorting coins of various denomina- 
tions so as to save a large amount of the time 
required for the process of sorting by hand. 
The mere turning of a crank automatically 
causes a rotary drum to separate the coins so 
that they will drop into special compartments 
provided for them. 

BRICK MACH INE.— David A. Keizer, 
Winnipeg, Manitoba, Can. In this im- 
proved brick-machine are embodied the ele- 
ments of a series of molds with compressing 
dies linked together as an endless chain and 
provided with clay-mixing devices, packing 
devices for filling the molds, and pressing 
devices combined with a subjacent endless belt 
carrying detachable pallets or plates designed 
to receive the bricks from the molds and carry 
them away. 

HAY OR COTTON PRESS.— Robert Ham- 
ilton, P. O. Box 768, Pensacola, Fla. The 
press is a hand-operated machine for baling hay 
and seed cotton. The follower is provided with 
fatchet-bars ; and the hand-levers are oper- 
atively connected therewith by means of pawls 
or dogs arranged to be tripped by a peculiar 
Jiechanism. To regulate the descent of the 
follower when the dogs are released a friction 
brake is employed. Automatic devices sustain 
the charge of compressed hay or cotton 



while the follower is descending and another 
charge is being inserted in the press-box. The 
lower portion of the press-box has a hinged 
door for receiving a charge of hay or cotton. 
. DRIER. — Frank I. Post, Henry Bridge, 
Harry A. Cumfer, and Herman E. Brown, 
Coldwater, Mich. The invention is an im- 
provement in driers for slurry cement, clay, 
or other material designed to be calcined in a 
kiln. Mechanically considered, the device com- 
prises a cylinder having vertically arranged 
extensions forming flues at opposite sides. In 
the cylinder a series of platforms are arranged, 
extending alternately from opposite sides at 
the extensions, and terminating alternately at 
opposite sides at the flues, forming openings 
for the passage of heat. Each of the plat- 
forms has an opening for the discharge of the 
material. A shaft is extended upwardly 
through the partitions and carries scrapers 
over the platforms. The device uses waste 
gases or heat from the kiln, and should there- 
fore prove economical in operation. 

SHARPENING - MACHINE FOR DRILL - 
BITS. — Theodore H. Proske, Victor, Colo. 
This improved sharpening-machine quickly and 
accurately fashions and sharpens the bits of 
machine-drills. The construction comprises a 
frame which carries dies to hold the bit. A 
mechanism strikes blows upon the bit while 
held in the dies. The shank of the bit is held 
by a longitudinally-movable slide. A longi- 
tudinal screw journaled in stationary bearings 
engages the slide. The arrangement is simple 
and little liable to get out of order. 

APPARATUS FOR THE MANUFACTURE 
OF GLASS BOTTLES, ETC. — William Drake, 
34 Eagle Street, Red Lion Street, London, Eng- 
land. Although the operation of forming the 
bottle comprises two stages, the neck portion 
being molded by positive mechanical pressure, 
and the body afterward blown in the mold, 
the successive movements of the parts are 
automatically coordinated in such a manner 
that the formation of the bottle is greatly ac- 
celerated. The outer blowing mold is made in 
two parts ; and the blowing-tube is formed as 
a reciprocating plunger arranged to work 
through the neck of the mold and to act as a 
displacer, whereby to apply mechanical pres- 
sure to the glass for the purpose of molding 
the neck. The glass is contained in an inner 
temporary "parison" mold arranged to contain 
the glass during the first stage of the operation 
and to enable it to resist the pressure of the 
plunger, so that by the displacement of the lat- 
ter the glass will, on the descent of the plun- 
ger, be forced up into the neck portion of the 
outer mold. Thus the perfect molding of the 
neck and mouth of the bottle before the blow- 
ing of the body will be insured. 

BORING AND DRILLING MACHINE.— 
Benjamin E. Hervey, Ritzville, Wash. The 
inventor has sought to provide a simple, cheap 
and practical form of boring and drilling ma- 
chine designed for light work. Power is sup- 
plied by a treadle, and the boring-bit works 
a horizontal plane. The boring-shaft is 
provided with a screw-threaded feed-shaft ar- 
ranged behind the boring-shaft in alinement, 
and having a slower rotation to feed the boring 
shaft. 



Business and Personal Wants. 



Miscellaneous Inventions. 

BIB. — Fannie McCathie, Port Jervis, N. Y. 
The invention provides a bib of the usual ma- 
terial with an inner lining of waterproof fabric 
to prevent the passage of liquid through the 
bib. This lining is removable so that the bib 
can be readily washed. 

STALL-FLOOR. — William F. L. Spengler, 
Vailsburg, N. J. This improved stall-floor is 
of simple construction and is arranged to in- 
sure a perfect drainage as well as to permit 
the convenient removal of any one or all of the 
slats whenever necessary for cleaning the stall, 
for repairs, or for any other purpose. 

ACETYLENE-GAS GENERATOR. — LuciEN 
A. Boyer, Paris, France. The generator is de- 
signed to do away almost completely with over- 
production and is distinguished by the fact 
that it has no movable part. Such a generator 
is particularly adapted to be applied to lamps 
for carriages. The apparatus consists essen- 
tially of a tube projecting from the top of a 
fixed bell, and extending down along the walls 
thereof and ending in a bend leading into an 
internal vessel slightly above the bottom of the 
fixed bell. The tube acts first to control the 
excess of gas in case of over-production, while 
maintaining a sufficient regularity of pressure 
to give steadiness to the flame. Furthermore, 
when over-generation occurs, the same tube 
serves to allow the water level to be lowered 
sufficiently as required by the escape of the 
excess of gas, while maintaining in the fixed 
bell the oil which the inventor spreads on the 
surface of the water. 

SCREEN - PLATE HOLDER. — Fred W. 
Brawn and Frank L. Fitzgerald, Waterville, 
Me. The invention relates to improvements in 
the holders for screens in paper and pulp mills. 
The object is to provide a holder so constructed 
that the plates will be held solid, with perfectly 
tight joints, without the use of a great num- 
ber of screws and bolts, as is ordinarily the 
case, and further so to arrange parts that the 
several plates can be removed or inserted in 
much less time than is required when screws 
or bolts are to be manipulated. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Plense state the name of the patentee, title of 
the invention, and date of this paper. 



READ THIS COLUMN CAREFULLY— You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once t> nd we will 
send you the name and address of the party desir- 
ing the information. In every ease it is neces- 
sary to give the number ©1" the inquiry. 
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Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1 662.— For manufacturers of ma- 
chinists' tool chests. 

Turbines— Leffel & Co. Springfield, Ohio, U. S. A. 

Inquiry No. 1663.— For a small stationary engine 
not more than from 1 to % horse power. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1664.— For manufacturers of copper 
and aluminium fishing boats. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1665.— For manufacturers of or deal- 
ers in French counter outfits, complete, such as count- 
ers, stools, ranges, china, etc. 

Stencil Machines.— A. J. Bradley, 101 Beekman St. N.Y. 

.Inquiry No. 1666.— For manufacturers of the 
Got in mul Ligraph. 

Gasoline Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No. 1667.— For manufacturers of glass 
lenses 1 inch round and % inch thick. 

Foot presses and dies. Amer.Hdw.Mfg. Co., Ottawa, 
111. 

Inquiry No. 1668-— For an alcohol burner for use 
in automobiles. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No 166fK— For firms handling small T's 
or I's in the new alloy nickel steel. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1670.— For parties engaged in steel 
casting for models. 

Our specialty is cutting and forming metal parts any 
shape. Metal Stamping Co., Niagara Falls, N. Y. 

Inquiry No. 1671. -For manufacturers of coffee 
roasters. 

Ten days' trial given on Daus' Tip Top Duplicator* 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1 «>72.— For a successful oil burner for 
use under stationary boilers or locomotives. 

Kester Electric Mf'g Cos, Self-fluxing solder saves 
labor, strong non-corrosive joints, without acid, Chic- 
ago, 111. 

Inquiry No. 1673.— For manufacturers of centri- 
fugal machines as used in large sugar refineries. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets., N. Y. 

Inquiry No. 1674.— For manufacturres of ma- 
chinery and materials forbrush making. 

New Book, Electric Gas Lighting. 50c. Send for full 
descriptive circulars, free. Spon & Chamberlain, 12 
Cortlandt Street, New York, U. S. A. 

Inquiry No. 1675.— For parties to manufacture a 
twine-cutting machine. 

Manufacturers of patent articles, dies, stamping, 
tools, light machinery. Quadriga Manufacturing Com 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 1676.— For manufacturers of steam 
and hot-water heating apparatus. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1677.— For a second-hand engine 125 
to 150 h. p. slow-speed side valve or Corliss. 

Wanted to manufacture machinery or anything for 
the southern trade. Correspondence solicited. Steven- 
son Machine and Repair Company, Bryan, Texas. 

Inquiry No. 1678.— For manufacturers of gasoline 
forges. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Bugine is built by the De La Vergne Refrigerating Ma- 
chine Company., Foot of East 138th Street, New York. 

Inquiry No. 1679.— For address of makers or deal- 
ers in 24-inch mill rocks. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 361 Broadway, N. Y. 

Inquiry No. 168».— For address of emery and car- 
borundum mills. 

See exhibit in our building at the South Carolina 
Interstate and West Indian Exposition, Charleston. S. 
C, December 1, 1901-1902. Lane Manufacturing Com- 
pany, Box 13, Montpelier, Vt. 

Inquiry No. 168 I .—For the present address of the 
makers of the " Cushman Chuck," formerly at Bridge- 
port, Conn. 

t*r~ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 168'i.— For machinery for making 
matting and chitir seats and bulrushes. 

State of Illinois, ) w 
County »f Cook. S 

O. M. Clement on oath says that in six days he made 
eighty dollars selling The Turner Little Wonder Lamps. 
Pworn to and subscribed this O. M. Clement. 

29th day of October. 1901. 

; Robert F. Stookdale, Notary Public. 

seal: 



We Want More Agents of this kind. Address The Turner 
Brass Works, 102 E Kinzie St., Chicago. 

Inquiry No. 1683.— For parties to make swedged 
brass or iron wirebandles, round or hexagonal. 3 inches 
long, to taper from 5 to 6 inches to 1-10 of an inch. 

inquiry No. 1684. — For manufacturers of stone 
crushers suitable for country roads. 

Inquiry No. 1685.— For manufacturers of gas 
balloons. 

Inquiry No 1686.— For the manufacturer of the 
automatic kneading trough invented in Boston, 

Inquiry No. 1687.— For manufacturers of shoot- 
ing gallery supplies. 

Inquiry No. 1 688.— For the address of the Eureka 
Doorholder Company. 

Inquiry No. 1689.— For manufacturers of horse- 
shoe machinery. 

Inquiry No. 1690.— For manufacturers or paten- 
tees of sewing machine motors, spring motors pre- 
ferred. 

Inquiry Xi». 1691.— For manufacturer of cooking 
kettles, with wnter jacket or steam-beating device, for 
cooking food for cattle. 

Inquiry No. 1699. -For manufjirturers of stills 
for burning charcoal and making wood charcoal. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

November 26, 1901, 

AND BACH BEARING THAT DATE. 

LSee note at end of list about copies of these patents.] 



Aerator and dipper, combined, D. D. Kini- 

lin 687,635 

Air and gas mixer for burners, W. G. Tay- 
lor 687,668 

Air brake, wagon. Nickel & Boyer 687,646 

Alarm, see burglar alarm. 

Animal trap, O. A. Gorr 687,226 

Armor plate, D. W. Garrigues 687,:J89 

Autographic register, P. Yoe 687,366 

Automobile running gear, E. F. Steele 687,667 

Automobile steering mechanism, E. Thom- 
son 687,588 

Automobiles, apparatus for control of, E. 

Brillie 687,598 

Axle, car stub, J. H. Egbert 687,212 

Bearing, axle ball, A. Riebe 687,405 

Bearing casing, shaft, A. Riebe 687,404 

Bearing, shaft, A. Riebe 687,406 

Bed, A. H. Revell 687,436 

Bed, box spring, M. II. Marcus 687,400 

Bed slat support, J. Johnson 687,238 

Belt guide and shifter, J. L. Roerig 687,271 

Belt tightener, M. Moran 687,252 

Belt tightener, S. Borton 687,205 

Bicycle, J. Foreman 687,216 

Bicycle parcel carrier, Gabriel & Atkinson.. 687,218 

Billiard cushion, S. May , 687,641 

Binder, magazine, F. P. Livingston 687,568 

Boat ventilating apparatus, life, J. Main.. 687,638 

Bobbins, E. E. Hendrick 687,562 

Boiler or other furnace, steam, O. F. Jones. 687,239 

Bolt, J. Speirs 687,346 

Book, score, E. D. Rockwell 687,338 

Boring or reaming devices having openings 
of enlarged internal diameters, tool for, 

M. A. Williams 687,390 

Bottle filling machine, O. Spindler 687,506 

Bottle, non-refillable, Ivey & Beck 687,236 

Bottle, non-refillable, Weed & Clow 687,509 

Bottle opener, S. W. Entrekin 687,214 

Bottle washing and sterilizing apparatus, l'\ 

T. Scheid 687,055 

Bottles, bottle stopper device for preventing 

refilling of. Bust n & Myers 657,19 1 

Box, F. II. Robinson 687,337 

Box and reversible cover, H. H. Norrington. 687,256 

Box covering machine, B. W. White 687,388 

Box for holding pellets, capsules, etc., B. 

S. Whitehead 687,35s 

Bracelet, E. Fritschle 687,217 

Brakes, electric releasing apparatus for 

pneumatic pressure, A. Bruggemann. . . . 687,297 

Buggy curtain, J. C. O'Donnell 687,383 

Burglar alarm, I. T. Gooding.. 687,303 

Button, necktie holding collar, O. E. Bell... 687,593 

Button or stud, F. E. Williams 687,447 

Button setting machine, R. McKay 687,254 

Button setting machine, McKay & Welton . . 687,331 

Cable covering, subterranean, O. Welhelmi.. 687,389 

Can, W. Rubin . 687,654 

Canceling and postmarking machine, stamp, 

G. W. Hey 687,232 

Camera indicator, A. W. McCurdy 687,330 

Camera, panorama, D. O. Barnell 687,592 

Car brake, M. Weber 687,354 

Car brake, J. Sheldon 687,545, 687,585 

Car coupling yoke, J. Timms 687,444 

Car draft appliance, railway, G. Westing- 
house 687,467 

Car, dumping, J. J. Souder 687,345 

Car fender, M. H. Van Dinter 687,507 

Car grain door, T. E. Branson 687,618 

Car wheel, L. R. Faught 687,453, 687,454 

Car wheel, self oiling, F. J. Radford 687,651 

Car wheels, etc., making, Vauclain & Steven- 
son 687,590 

Cars, combined fender and net for street rail- 
way or tramway, C. Klaassen 687,318 

Cars, gas regulating equipment for railway, 

F. W. Chaffee 687,368 

Carbureting machine burner, G. Maehlet, Jr. 687,535 

Cardboard box, G. H. Megloughlin et al... 687,643 

Carriage top bow socket, C. H. Lambert.... 687,637 
Case or box, collapsible and inviolable, Rai- 

baud & Mosser 687,488 

Cement, manufacture of, C. Fellner 687,524 

Centrifugal separator, G. Allsebrook 687,291 

Chair. See rocking and reclining chair. 
Charring wood, etc., apparatus for, G. Gron- 

dal 687,304 

Check rower, J. W. Bettendorf 687,192 

Chuck or work holder, T. Kitchin 687,533 

Churn, C. Franklin 687,680 

Chute, discharging, H. B. Hay 087.231 

Cigar holder or pipe, C. L. Pullman 687,265 

Cigar wrapper cutting machines, suction 

plate for, N. DuBrul 687,677 

Cinematographic pictures, apparatus for 
taking and viewing or exhibiting, Hatton 

& Whitehead 687,624 

Clock, electric winding, W. H. Hall 687,479 

Cloisonne ware, enameled, T. Pfister 687,486 

Clothes, means for hanging, E. O'Neill 687,538 

Clutch, O'Brien & Allen 687,047 

Clutch, friction, C. Jacobson 687,459 

Cock, bib, F. J. Raehn 687,544 

Coin controlled device, H. L. Fisher 087,426 

Confectionery brushing machine, J. Pachlke. 687,542 

Cooking apparatus, Kastonhubor & Jones.. 687,634 
Corn milling product, treatment of maize or 

Indian corn for obtaining, T. T. Gaff 087,219 

Corset waist, A. E. Magoris 087.536 

Counting device, S. A. Parker 687^60 

Coupling for railway carriages, wagons, etc., 

A. W. Bray et al 687,554 

Crane, barrel, A. W. Hough 687,458 

Cranes, driving mechanism for traversing, 

O. Kammerer 687,033 

Crate, egg, J. T. Smith 687,664 

Cutter bar and expanding cutter, Barker & 

Spink 687,512 

Cutting apparatus, E. A. Mainguet 687.039 

Cyanids, recovering, W. Orr '. 687,258 

Cycles, etc., variable speed gear for, J. R. 

Madan 687,246 

Dental blowpipe and lamp, R. I. King 687,310 

Designs on fabrics, machines for cutting, M. 

Rivollier 087,6!j3 

Dike, submerged hollow fascine, D. Neale.. 687,3^ 

Dinner pot, C. F. Kaul 687,240 

Distance registering and time recording in- 
strument, W. Trafford . 687,290 

Draft attachment for vehicles, etc., I. Riffle. 687,336 
Draw gear and buffing apparatus, G. West- 

inghouse 687,468 

Dress shield fastener, J. Seligman. 687,700 

Drilling and tapping attachment for drill 

presses, etc., W. Runge 687,407 

Drying kiln, J. F. Hanrahan 687,305 

Dye and making same, blue anthraquinone, 

Schmidt & Sertorius 687,658 

Dye and making same, green anthraquinone, 

Schmidt & Sertorius 687,657 

Dye, brown sulfur, H. Seidel 687,581 

Dyeing, etc., apparatus for, J. C. Hamer.... 687.374 

Ear jewel fastening, G. W. Washburn 6«7,446 

Edge setter, rotary, H. A. Webster. 687,417, 687,707 

Educational appliance, T. E. Thompson 687,288 

Educational appliance, W. N. Mitchell 687,570 

Eggs, preserving, J. H. Vierdag et al 687,490 

Electric furnace, M. Ruthenburg 687,505 

Electric generator, static, Frandsen & Holz- 

hauer 687,455 

Electric light globe or shade, incandescent, 

J. C. Fleming 687,301 

Electric sparking plug, I. C. Orswell 687,648 

Electric switches, valves, etc., electrome- 
chanical actuating device for, E. N. 

Lake 687,690 

•Electric transmission of power, J. B. Hall. 687,623 

Electrical apparatus, M. Gaily 687,681 

Electrical protector, C. A. Rolfe 687,570 

(Continued on page 368) 
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Electrical snap switcb, G. B. Tbomas 687,668 

Electrical switcb, W. O. Calkins 687,422 

Electrode, Hargreaves & Stubbs 687,457 

Electromagnet and brake operating connec- 
tion, A. Duppler 687,616 

Electromagnetic appliance, A. Duppler 687,615 

Klcvator foot guard, J. Metzger 687,537 

Elevator locking device, R. W. Hare 687,306 

KlfVator safety appliance, Gracey & Gfeller. 687,621 

Elevator safety device, D. S. Alz 687,186 

Klcvsitor safety device, Alz & Hoenisch 687,187 

Mini Kate, vehicle, C. E. Pierson 687,574 

Engine, see gas engine. 

MiiKliif!, C. G. Holmberg 687,628 

Eiiirlw, G . E. Whitney 687,670 

Kliirihe indicator, steam, C. B. Bosworth.. 687,391 
Engine piston, steam or other, L. B. Smy- 

sor 687,276 

Envelope, C. E. Cather 687,196 

Envelope machine, B. F. Berry 687,552 

Excavator and elevator, combined, I. D. 

Hughes 687,312 

Extension screen, window or door, A. T. 

Way 687,466 

Fastening device, F. F. Wood 687,550 

Faucet, measuring, J. N. Douglas 687,395 

Feed motion, Bubne & Ritz 687,674 

Feed water regulator for marine Iwilers, J. 

Thomas 687,287 

Fertilizer distributor, J. D. Kinney 6S7.317 

Filling lock, automatic, S. Moore 687,433 

Filter, oil, De Witt & Scudder 687,423 

Filter press, R. B. Hulme 687,313 

Fire escape, N. N. Billings 687,553 

FIrIi hook, S. A. McCullough 687,381 

Fishing reel, G. E. Medley ... 687,642 

Flier, R. B. Daly 687,204 

Flour milling, R. Buchanan 687,601 

Flower, metallic artificial, F. Kruel 687,245 

Folding box, J. Dnser 687,704 

Forge, W. S. Rockwell 687,339 

Fruit picker, W. E. Allen 687,185 

Fuel. manufacture of artificial, A. E. 

Tucker 687,350 

Fuel tank and means for filling same, R. L. 

Morgan 687,253 

Furnace draft heater, J. B. Houston. 687,564, 687,565 

Furniture, adjustable, W. B. Cogger 687,675 

Game board, exhibition, M. I,. Powell 687,487 

Garbage treating apparatus, R. E. Boschert. 687,515 

Garment fastener, E. F. W. Meyer 687,326 

Garment fastener or clip, J. Seligman 687,274 

Gas engine, M. E. Durman 687,678 

Gas generator, acetylene, Worthley & Hea- 

ton 687,469 

Gas generator, acetylene, D. N. Long 687,534 

Gas mantles, mounting* for Incandescent, O. 

Wiederbold 687,360 

Gas. means for utilizing working power of 

compressed inflammable, E. Kikut 687,242 

Gas meter, C. W. Hinman 687,429 

Gas retort chargers, coal hopper for, G. A. 

Bronder 687,600 

Gasket, R. M. Dixon 687,614 

Gear cutting machine, H. F. Cuntz 687,369 

Gear, variable speed, A. Sinclair 687,546 

Glass blowing machine, H. Severln 687,582 

Glass pot holder and conveyer, J. Walker.. 687,508 
Glassware, machine for the manufacture of, 

C. E. Blue 687,595, 687,596 

Glassware, machine for the manufacture of 

narrow neck, C. E. Blue 687,597 

Golf club, I. E. Palmer 687,539, 687,540 

Governor, F. M. Rites 687,504 

Governor for engines, fluid pressure speed, 

C. H. Kubn 687,321 

Grain binder, H. E. Pridmore 687,263 

Grain separating apparatus. Gaff & Gent... 687,220 

Gripper mecbanism, W. Spalckbaver 687,281 

Grits and making same, Gaff & Gent 687,221 

Gun, automatic, A. Burgess 687,448 

Gun sighting apparatus, E. W. Lloyd 687,324 

Guns, firing mechanism for breech loading, 

A. Noble 687,332 

Handles, see saw handle. 

Harrow, disk, Packham & Oates 687,259 

Harvester, beet, A. Edwards 687,211 

Harvester bundle carrier, corn, Pridmore & 

Johnston 687,264 

Harvester, grain binding, W. N. Wbitely . . . 687,547 
Harvesting machine, potato, F. Haberland . . 687,478 
Hat, coat and parcel rack, C. J. Monfort. . 687,250 

Hat holder, E. Warner 687,706 

Hay rake, horse, W. R. Shrader 687,410 

Heating apparatus, D. L. Dwinnell 687,300 

Heating systems, dirt trap for steam, M. P. 

Osbourn 687,384 

Heddle, I. E. Palmer 687,541 

Heddles, making, W. Febr 687,215 

Heel beading machine, Gordon & Gould 687,225 

Hinge, B. B. Trundy 687,349 

Hinge adjustment, H. R. Kuersten 687,320 

Hook and eye, F. M. Chandler 687.197 

Hook and eye, T. P. Butler 687,476 

Hop drying box, J. K. Mount 6°.7,328 

Horseshoe, Octigan & Peacock 6°7.435 

Horseshoe, G. L. Markley 687,502 

Horseshoe calk, G. W. Barian 687,492 

Horseshoe, spring heel, T. Cusdln 687,605 

Hoze nozzle, D. F. Leahy 687,378 

Indicator, S. Bennison 687,594 

Inhaler, J. Harrison 687,376 

Insulated electric conductor and making 

same, Clark & Rupley 687,517 

Insulating material, C. W. Jefferson 687,531 

Insulating material, making, C. W. Jeffer- 
son 687,532 

Insulator support, T. E. Hallett 687,230 

Iron or steel, cementing, C. Davis 687,612 

Ironing board, C. A. Dreisbaeh 687,371 

Jetty or breakwater, L. M. Haupt 687,307 

Jewelry, strip point setting for, J. Kotler.. 687.460 

Journal bearing, L. P. Delano 687,205 

Knife for cutting broom corn, etc., W. A. 

Salter 687,342 

Knitting machine, W. S. Mills 687,379, 687,380 

Lace machine jacquard mechanism, M. 

Fischer 687,372 

Lamp, acetylene gas generating, E. N. Diek- 

erson 687,299 

Lamp bracket, L. M. Theobald 687,348 

Lamp, electric, K. Ochs 687,695 

Lamp, electric arc, L. F. Bogia, Jr ««7,473 

Lamp post, street, H. Wellington 687.357 

Latch, J. Jlilllron 687,644 

Lathe tool and holder, C. Jackson 687.237 

Li'ntber shaving machine, W. Evans 687.523 

Leather stretching device, J. Caldwell 687,421 

Lifting jack, L. R. Goodwin 687,620 

Lifting mechanism, A. N. Hadley 687,229 

Linotype machines, automatic wiper for use 

in, P. C. Lawless 687,691 

Linotype machines, mold and casting mec- 
hanism of, C. Holllwell 687,627 

Lock, see sash lock. 

Lock, H. Rodrigo 687,340 

Lock, J. C. Swope 687,703 

Lock, A. R. Fergusson, reissue 11,949 

Loom, C. P. Nichols 687,461 

Loom, lilllng replenishing, H. W. Wyman . . . 687,470 
Loom for weaving pile fabrics, A. E. Hodder 687,626 

Loom indicator, J. F. Yates 687,365 

I.ooin jacquard machine, J. E. & W. J. Gar- 

llck 687,223 

f.oom picking mechanism, Brown & Arntfield 687,555 

Loom shuttle box, W. F. Draper 687,520 

Loom temnle, Pearson & Draper 687.543 

low water alarm, D. C. Walter 687,445 

Machine tools, templet cutter guide for, G. 

Schkommodau 687,699 

Magnetic separator, F. A. M. Schiecbel... 687,579 

Mail box, W. G. Hawley 687,528 

Mail poucb catcher and deliverer, Cobb & 

Wright 687,198 

Mailing tube, J. W. Davis 687,613 

Massage machine, F. King 687,243 

Massaging device, P. E. Wirt 687,363 

Mechanical movement, magnetic, J. O. 

Heinze, Jr 687,428 

Melting furnace, H. J. J. Cbarlier 687,557 

Metal felt, Koeb & Stelllng 687,636 

Metal rods and bars, joining, O. Scbultz.... 687,660 

Metallic wheel, Farrall & Maul 687,397 

Milk and butter, utensil for preserving, J. 

T. Couse '. 687,619 

Mill, A. C. Smith 687,275 

Mill for powdering marls, bones, cement, 

etc., J. Onions 687,571 



w 



00D or METAL 

Workers 



Without Steam Power should 
use oar Foot and Hand Power 
Machinery. Send for Catalogue: 

A — Wood-working Machinery, 

B— Lathes, etc. 

SENECA FALLS MFG. CO. 

695 Water St., Seneca Falls, N.V. 
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FOOt and POWer llr", ShapeTs%nd'rJrilT'l ! resse», 
SHEPARD LATHE CO., 08 W. 2d St., Cincinnati, O. 



J Pipefitters! 
Your kit it* nnr complete un- 
less it includes tbe famous 

STILLSON WRENCH 

which is particularly adapted for turning out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried.it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 

WALWORTH MANUFACTURING CO., 
128 TO 136 FEDERAL ST., BOSTON, MASS. 



SUPPLANTED BY THE BEST •<* 

Other Engine* >" I liul-ltr* ^^^.^^^ 

which full I if i-.inuii n|> Lu tlju ex- 
pectations of the owners arts 
fretuientlv replaced by the 
** WITTE.' f Bhkh, in large 
or small .size, is always reliable, 
strong, safe, durable, and of ex- 
cellent rlesign and workmanship. 
All jjarts in terchangeable. Noth- 
ing to get out of order. Investi- 
gation will convince you of its 
merits. See Catalogue "A." 
Wltte Iron Works Co., 
519 W. 5th St., Kansas City, Mo. 





"WOLVERINE" 

Gas and Gasoline Engines 

STATIONARY and MARINE. 

Wolverine'' is the only reversible 
MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mf d. by 

WOLVERINE MOTOR WORKS, 
1* Huron Street, 
Grand Rapids. Mich. 



"OLDS" 

GASOLINE 

ENGINES 

are remarkable for 
SIMPLICITY 
and ECONOMY 

Write for Prices. 
Olds Motor Works, 

1328 Jeff. Ave.. 
Detroit, - - Mien. 
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GAS OR GASOLINE ENGINES 



For Stationary Use Only. 
The "PEERLESS" and "TANDEM" 

Unexcelled for Economy and Repu latum. 2 to 60 H. P. 
Write us for Catalog. >i nt-E I If Mi Engineering: 

Work*, 641 Atwater Street, Detroit, Mich. 



B, F. BARNES 

ELEVEN-INCH SCREW 
CUTTING LATHE 

For foot or power as 
wanted. Has power 
cross feed and com- 

Eound rest. A strictly 
igh grade, modern 
tool. A&k us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford, III. 





INDUCTION 

\mf \J lLk5 for experi- 
ments in X rays and 
other electrical work. 

VW Catalogue Fiee. 

E. S. RITCHIE & SONS, Brooxline. Mass 




Asbesto- 
Metallic 
Packings 

SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
Will stand the highest pressure for either steam or 
nydraulic work. &3P" Write fw samples and price list. 

C. ttf. TKMAiiK MrU dU, (Est. 1874). 88 I'earl St.. Boston. U. 8. A 

u/FI I DR,LL " -G 

If L^Lr-L, Machines 

Over 70sizes and styles, for drilling either deep or 
shallow wells in any kino of soil or rock. Mounted 
on wheels or on sills. With enginesor horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 I '23. 
Price 10 cents, for sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



MILLS FORALLMATERIALS. 

OUR BUSINESS IS TO MAKE. 

MACHINERY FOR fiRlNOINO 
CRAIN, CRUSHING ROCKS AND 
PULVEBIIINC ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS or MATERIALS rROM COT- 
— TONSEtD IOR0015 AND HCRBS, 
— BY AN UNEXCELLED PRO- 
CESS. IF YOD WANT 
. ANY KINO OF A 
kjMIU OR GRINDING 
MACHINE. COME TO 
,1)5 ANO YOU WILL 

rpirn Jget WE. BEST 

■* r " r " — — ^" AND STILL 5AVE. 

0AL WlWj/S QNCt $ D YQu MO^V 
" fs7/Mj>TctrnuLr lurHnniB " WONT CHflr<" 

SPROUT, WALDR ON & CO. 

siNojo? ■CATALOG N° 4 ) MUNCY. Pa. 



Mining machine, placer, S. M. Walcber 687,387 

Miter cutting machine, P. Drinkaua 687,209 

Motor control system, W. S. Andrews 687,189 

Motor control system, Garfield & d'Ornellas. 687,222 

Motor control system, W. B. Potter 687,261 

Moutb Illuminator, E. Ebi 687.617 

Mower, lawn, H. E. & L. F. Stewart 687,587 

Music stand, A. Krautb 687,244 

Mustache guard, A. Stein 687,285 

Nail bead soaping apparatus, J. Hyslop . . . . 687,687 
Nails, apparatus for controlling and driving, 

J. Hyslop 687,686 

Nozzle, variable discbarge, Hargrave & 

Rotbwell 687,480 

Nut bolder for bolts, E. W. Hugbes 687,311 

Nut bolder or fastener for fisb plates of rail 

Joints or like purposes, E. W. Hugbes. 687,310 

Offset device, O. Eoesen 687,575 

Oil mill, Jones & Kastenbuber 687,632 

Oil press, Jones & Kastenbuber 687,631 

Optical instruments, focal adjustment for 

binocular, C. P. Goerz 687,373 

Package tie, F. W. Tully 687,351 

Packing box, J. E. Davidson 687,610 

Packing for steam engines, plastic metallic, 

W. S. J arboe 687,629 

Packing, stuffing box, K. Relcbenbacb 687,489 

Paper and making same, Scbmidt & Ault.. 687,580 

Paper bag macbine, L. M. Keizer 687,430 

Paper bag macbine, L. P. Eisenbeis 687,679 

Paper box, L. Wellbouse 687,708 

Paper bolder and folder, F. Scbilz 1)87,343 

Paper rolling machine guide flange, F. Suc- 

cie 687,443 

Paste table, folding, S. M. Wixcel 687,364 

Photographic card mount, P. J. Stupnricb. 687,411 
Photographic roll film, l\ W. Albrecbt. . . 687,184 

Photographic shutter, F. A. Roebuck 687,385 

Photographic vignetter, Cornelius & Todd . . 687,604 

Piano action, J. W. Darley, Jr 687,608 

Piano action, repetition, J. W. Darley, Jr. 

687,606, 687,607, 687,609 
Piano or organ players, attachment for auto- 
matic, A. T. Derby 687,559 

Pianos, mechanism for adjusting music 

desks on grand, W. C. Bosenbury 687,193 

Picker, see fruit picker. 

Picture exhibitor. G. W. Giles 687,456 

Pie juice saver, F. E. Keyes 687,315 

Pill forming machine, A. Colton 687,190 

Plant support, W. F. & O. J. Springer 687,283 

Planter and fertilizer distributor, seed, G. 

W. Goodwin 687,3!!'.! 

Planter, corn, J. C. Tunnicliff 687.352 

Planter, corn, W. G. Bromley 687,673 

Plaster or other porous substances and fixing 

colors thereon, hardening, J. L. Kessler. 687,567 
Plastic substances, machine for pressing, A. 

B. Klay 687,688 

Plow, J. E. Sprain 687,665 

Plow, sulky, D. E. Barton 687,191 

Pneumatic dispatch tube apparatus, J. T. 

Cowley 687,201, 687,202 

Pneumatic separator, A. Raymond 687,266 

Pneumatic tube carrier indicating device, 

W. A. Rodliff 687,270 

Pole tip, S. W. Butler 687,602 

Polishing and scrubbing macbine, rotatable, 

Blattner & Condra 687,420 

Post base, braced, F. A. Wegner 687.356 

Potato grader and cleaner, J. P. Coulee... 687,495 
Power, means for transmitting, H. Broberg. 687,474 
Power transmitting device, C. G. Arm- 
strong 687,292 

Power transmitting mechanism, A. F. Bard- 
well 687,591 

Printing apparatus, blue, E. Scblldauer. . . 687,272 
Printing apparatus, stereotype plate, J. M. 

Roddy 687,697 

Printing macbine, G. F. Read 687,268 

Printing macbine, J. H. Stonemetz 687,286 

Printing macbine delivery mechanism, W. 

Spalckbaver 687,280 

Printing machine front delivery mecbanism, 

W. Spalckbaver 687,278, 687,279 

Printing machine, rotary, W. Spalckhaver . . 687,282 
Printing press attachment, H. C. Griffin.... 687,227 
Printing press card cutting attachment, W. 

F. Speight 687,463 

Printing press distributing roller, G. A. 

Schriver -. 687,059 

Propeller, screw, J. B. Macduff 687,325 

Propelling boats, motor for, J. F. Kerns... 687,241 

Pulley casing, E. Bi-adshaw 687,516 

Pulp strainer, E. Wilson 687.548 

Pump, C. B. Harbert 687.375 

Pump, H. Turner 687,414 

Pump for liquid or gaseous bodies, J. N. 

Hocbgesand 687,377 

Pump governor, R. Conrader 687,449, 687,450 

Punching, ruling, and cutting cards, etc., 

macbine for. D. E. Hunter 687.530 

Rail joint, M. Woodring 687.510 

Railway brake, A. Green 687.622 

Railway, electric, F. C. Esmond 687.522 

Railway rail support. G. A. Weber 687,355 

Railway, scenic, J. R. Douglass 687.370 

Railway switcb, A. A. Rotb 687.462 

Railway switch, W. G. Wilicoxen 687, in 

Hallway switch, electric, W. S. Browne.. 687, 47r. 

Reaming tool, J. S. Brown 687,296 

Refractory impervious article, Rawson & 

Llttlefield 687,586 

Refrigerator car, T. J. Ryan 687,341 

Refrigerator car, Scbmidt & Ryan 687,344 

Refrigerator overflow alarm, H. L. Cripps.. 687,203 

Register dial, W. N. Durant 687,210 

Rein retainer, driving, C. C. Dover 687,207 

Rheostat, J. bundle 687.569 

Riveting macbine. H. H. Thornton 687,289 

Rocking and reclining chair, combination, 

J. Ingells 687.235 

Rotary engine, C. D. Bennett 687,514 

Rubber article, hollow seamless, T. W. Mil- 
ler 687,248 

Rubber Articles, forming hollow seamless, 

T. W. Miller 687.249 

Rubber boot or shoe, A. T. Schermerhorn. . . 687,578 

Rule, measuring, H. E. T.ee 687,432 

Rub- or measuring stick attachment, S. F. 

Vielbaber 687,353 

Rule, self retaining jointed, Thomas & Spar- 
go 687,589 

Samnle binder, cloth, Reynolds & Bodine 687,437 

Sandal or slipper, N. A. Bibikov 687,513 

Sash fastener, 0. Phillips 687,572 

Sash lock, E. Miller 687.327 

Saw hnndle, E. F. Shaw 687,583, 687,584 

Sawmill feed, 0. L. Hempy 687,309 

Scale, T. A. Ennis 687,213 

Scale, W. F. Stimpson 687,702 

Scale, computing, S. Bengston 687.294 

Scale lever loop, J. A. Barclay 687.472 

Scholar's companion, A. W. Trescott 687.412 

Scoop, earth, W. Matthews 687.640 

Scraper for road rollers, M. D. Doyle 687,208 

Screen, see extension screen. 

Screw driver, C. M. Morse 687.401 

Seal, car, E. E. Mead 687,693 

Seal for bottles, lock, W. T. Kosinski 687,319 

Sewing macbine looper, W. M. Ammerman . 687,511 
Sewing macbine needle stopping mechanism, 

F. W. Ostrom fiST.Wft 

Sewing machine oil guard, C. C. Richardson (U47.43K 

Sewing machine take up, P. Diehl tlK7,20fl 

Sewing machine take up, S. Williams, re- 
issue 11 ,951 

Shaft coupling, E. E. Hendrick 687.563 

Shaft coupling, W. B. Culver 687,676 

Shaft key, self fastening, M. P. Boss. 

687.392, 687,393 
Shaft support and rein holder, combined, 

J. D. McCabe 687,694 

Sheeting fabric, woven, G. P. Taylor 687,465 

Shell, C. Davis ; 687,611 

Shingling bracket, F. I.. Spring 687,666 

Shoe jack clamp, E. E. Winkley 687,362 

Shoemaker's repair Jack, D. Rounds 687,698 

Skate strap, W. H. Gay 687,427 

Smoke consuming furnace, G. Schneider... 687,656 
Smoke in furnaces, apparatus for consuming, 

S. Reboul 687,333 

Snow plow, J. W. Russell 687,577 

Sole channeling and rounding machine, L. 

Goddu 687,683 

Soles, machine for shanking and skiving 

leather, L. Goddu 687,684 

(Continued on pace 369) 
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Egg Incubator 

For $ 1 2- 80 

The simplest, moat perfect Incubator made 
in tbe world. This la a newone at a remark- 
ably low price. It la an enlargement of the 
famous 

WOODEN HEN 

and made as thoroughly 
good asany Incubatoron tbe 
market. It will hatch every 
fertile egg put In It, and 
stand up to regular usage 
as well as tbe most costly. 
Write for free catalogue. 

GEO. H. STAHL.Quincy.tll. 




A ROOF THAT IS WEATHERPROOF. 

Strong, cheap, and eminently satisfactory in every 

respect can only be formed by 

Warren's Natural Asphalt Stone Surface Ready Roofing, 
^ ■_ made by an entirely new 

process. Comes in rolls 
containing 10? square feet. 
Has a 2-inch pi am edge «n 
one side, allowinc a per- 
fect joint to be made when 
applying. Particulars 

^ mmmmm ^* ■^—^^^^^from 

Warren Chemical & Mfg. Co., 85 Fulton St., New York. 




CYPHERS INCUBATOR, 

World's Standard Hatcher. 

Used on 26 Gov. Experiment Statioas In U.S., 
Canada, Australia and New Zealand. Gold 
Medal at Pan-Amerlcan,Oct. 1901. 32-p. circu- 
lar free. Poultry man's Guide, 221 p. 8x11 in. 
for 10c. Ask nearest office for book No. 131. 
CV1M1EKS INCUKATOR CO., 
Moisture I B " fl *le.N.Y.,Cbloaeo,lII., Boston, Maw., NwrYork.N.T. 

GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in SfJPPLttMtNT No. 1292. Price lOcents. For 
sale by Munn & Co. and all newsdealers. 




THE ORIGINAL AND GENUINE :■: 




Rubber Goods, Perfectly imi- 
tate linen. Are durable and 
keep white. Tbey go to all 
parts of tbe Globe. Write for 
Catalog. We want Agents 
everywhere. M'f 'd only by 
Windsor Collar & Cuff Co., 
Windsor, Conn, 



■HIS INCUBATOR 



Tl 
was named Sri re I In It'll by ft vote of n, .,„. 1 
who wereusingit. Thtir vtareof service by 
thousands of poultry raisers justifies t he name. An; f 
onecasrun ft, because it runs itself. Any one can | 
own it, because the price is right. Incubator and re- I 
suits guaranteed for ten yean. Catalog, fullof photo 
viewsandpoultry information, sent tree. Address nearest office. 

Sure Hatch IccubatorCo., Clay Center.Neb., or Columbus.O. 




ARMSTRONGS PIPE THREADING 

-AND- 

CUTTING-OFF MACHINES 




Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
universally acknowledged to be 
THE BEST. t&~Sendfor catalog. 
THE ARMSTRONG MFG. CO. 
Jlriritreport* Coun, 



MORAN FLEXIBLE JOINT 

for Steam, Air or ljicniids. 

Made In all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 
149 3d East at.. Louisville, Kt. 





GOOD RESULTS. 



To be absolutely sure about it use tbe 

RELIABLE INCUBATORS & BROODERS 

II the eggs are right, yon can't make a 
| mistake. Just follow instructions — the 

Sellable will do me rest. OUR 20TH 
CENTURY POULTRY BOOK, mailed for 10c,telballabontlt and 
other thinira you Biould know. We have 115;ardsof thoroughbred 
pouRrj..EliLUBLEI.\Cll.&BRDK.CO.,lioiB.U; qnlnejr,!!]. 



TOOLS 

FOR MECHANICS. 



Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass.,11. S. A. 



for REAL ESTATE 



RaqIi 

UQ Vll "° ntiltter where it is. Send de- 
scription and cash price and get my 
wonderfully successful plan. W. M. OSTRAN- 
DER, North American Bldg., Philadelphia, Pa. 



23 YEARS 

the Standard of 
Excellence 




ONLY TRUE 
S ANITA R Y UPDER WEAR 



ALL WEIGHTS FOR ALL WANTS 



ILLUSTHATED CATALOGUE FREE 



NEW YORK: 
BROOKLYN: 
BOSTON : 
PHILADELPHIA: 
CHICAGO: 



( 16 West 23d Street 
(lr»5 157 Broadway 
504 Fmton Street 
230 233 Boylston Street 
924 Chestnut Street 
83 State Street 



Agent* In all Principal Cltli 



December 7, 1901. 



Scientific American, 
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Gl 

Dollar 

MYVlSrL 
A-MAS 



iOLL 

Watch 

Sales ,- 

t 2 Million 

aY&IR. 

i 



If you WVU a Christmas present of character and value 
for man or boy, get au " Injfersoll." This watch has at- 
tained a reputation for reliability extend inp around tlie- 
w*rld. It has become the standard of all low-priced watches 
in America and in many other countries. The factory out- 
put has steadily increased until the production has reached 
the enormous "quantity of two million perfect watches per 
year. There are now many millions of satisfied wearers 
of this famous watch, and the number is still increasing. 
Send J1.00 for a sample and see for yourself the greatest 
mechanical marvel of the age. Guarantee in every 
watch. Catalogue free. For sale by ten thousand 
dealers, or sent postpaid by 



RH.Ingersoll & Biu Depr.14T.6r o^f "^^5 ?i 



0, % 



TOFi 



■with an 01- 



__nary pen ; no press, 

brush, rrr water. Any- 

e using- out FEN-C AREON LETTER BOOS bas a perfect 

I *--■ .Ty of every Icua, Iri, ct't, he writes, iviilmiii InhiTiK 
I tun.; hi copying. A YSluaNCTCcordbocik, If your statiunef 
I does not keep it -write for tree Samples rjf work. Beware ai 
I Infri nee merits. Address DeiM.l« 
I Fan-Carbon Manifold Co., 14S-7 -9 Centra Et- . Hew Toik. 



PERFECT- PUMP - POWER. 

is attained only in the 

TABER ROTARY PUMPS 

They are mechanical, 

simple and durabie.Will 

pump hot or cold fluid, 

thin or thick. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

interchangeable. Made of 

iron, steel or bronze. Can be 

driven by belt, motor or en- 

ine attachment. Large Illustrated. Catalogue free. 

ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A. 




f 



r THESE AND MANY MOR.E ? 

forms can be quickly done on 
our hand power bending tools. 




Send for Catalogue No. 8. 
Wallace Supply Co., 609 Garden City Block, Chicago 



SElLt. CATALOGUE, 

J2? fflflym I 



C.<SQ^W\N "St \N\WCT\AkX\ 



ARE YOU GOING TO BUILD? 

If bo» you want the be hi and most 
economical system of heating. The 
Vance System will heatyourbnuae 
In zero weather to summer tempera- 
tore with only % of the amount of 
coat required by oilier systems. We 
would like to nave you inresUaatR 
It before deciding. Our booklet, 
fzivitiK lull parlienlanj with patrons 4 
pri ni ell testimouiala, sent free. 

VANCE liOlllii UdliKw. 
IS Fay Street, Gcntva. N. V. 




If yoii want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chucks, Little Giant 
Drill Chucks 

Improved, ^ W - J * J ;'5 
(hifi'l;i Drill /r ffl : .jZ/Mijuir 
Chuck!). Cut- if ffi Til F"J" 

, Li lla-.itl 

'Cbueks,Scro!] 
Combination 
LhlLo Chucks, Geared 

Ciniibltiutiim Lai he I'liucks, F > la.a.]i Universal 
Chucks, Independent Latlie Chucks, Mudf l>v 
Westuutt Clunk Co., Onciila, N. v., tJ. .-. <*, 

Axli >'** ruUli'nlftt ffi l-ltl'liixlt. FyriH-h, Si>nuix!i or ijtirtuni 
I'lKST L'lii/.K IT I'm [Ml 111 \\ KXPOMTIOX. !-V' : 





Lathe 
A 




Soles, spanner, S. O. Hands et al 687,525 

Speed, appliance for predetermining, Hilton 

& Gaudron 687,233 

Speed changing device, C. O. Johnson 687,566 

Speed regulating device, O'Connor & Ahrens. 687,257 

Spindle, G. B. McCracken 687,329 

Spinning cotton or other fibers, W. A. Phil- 
lips 687,073 

Spinning frame, C. T. Hawley «S7„ r >27 

Spoke tenoning machine, C. Seymour 087,01,2 

Spraying apparatus, traveling, G. A. & R. F. 

Dunn S87,39e 

Springs, reinforcing device for semi-elliptic, 

C. Lindstrom fiS7,QB2 

Square and bevel, combined try and circle, 

D. Eltod 687,521 

Stamp, hand, A. M. Comstock 687,603 

Station indicator, C. H. Dill 687,424 

Station indicator and advertiser, C. H. Dill. 687,425 

Steam boiler, W. D. McNaull 687,255 

Steam boilfr, W. W. & F. N. Trevor 687,413 

Steam boiler, C. M. Spencer 687,442 

Steam boiler, K. H. Botts 687,598 

Steam generator, C. J. A. Grille 687,228 

Steam meter, M. Gehre 687,477 

Steeplechase or hurdle fence, A. Paseoeello. 687,649 

Still, A. Powers 687,262 

Storage device, R. B. Ayres 687,491 

Stove for heating purposes, D. W. Bowman. 687,671 

Stove or furnace, J. Wilson 687,549 

Stove or oven door, W. A. Moore 687,251 

Stove or range, cooking, B. H. Waldron 687,416 

Stovepipe joint, reducing, J. R. Carter 687,556 

Stoves, ranges, etc., draft regulator for, 

M. E. Madara 687,483 

Street light, Shaw & Sanderson 687,663 

Stylophone,- F. Myers 687,434 

Sugar, extracting, B. Schwerin 687,386 

Suspender terminal, A. Atlas 687,551 

Suspenders, G. E. Adams 687,188 

Swath turning machine, T. M. Jarmain 687,314 

Switch throwing device, C. Carpenter 687,493 

Syringe, hypodermic, C. M. Barton 687,367 

Syrings, vaginal, W. L. Short 687,441 

Table, see paste table. 

Tachometer, E. Place 687,650 

Telegraph instrument resophone, F. W. In- 

den 687,234 

Telegraph system, wireless, H. Shoemaker, 

reissue 11 ,952 

Telegraphs, etc., pole for, G. V. A. Conger. 687,200 

Telegraphy, wireless^ H. Shoemaker 687,440 

Telephone transmitter, W. W. Dean 687,499 

Telephonic apparatus, M. Gaily 687,682 

Thill coupling)-. S: Bartholomew 687,190 

Ticket holder, R. A, Lewis 687,323 

Timber •!• log buoy, II. G. Cady 687,298 

Tire, vehicle, W. K. Freeman 687,560 

Tobacco easing and flavoring apparatus, P. 

H. Hawkins 687,308 

Tool, J. Harris 687,526 

Tool holder, F. S. Mitchell .- 687,645 

Trace end support, G. R. Richardson 687,652 

Tracks, device for removing ice from, C. S. 

Johnson 687,630 

'Train control system, F. E. Case 687,195 

Transom rod locking device, E. H. Kimball. 687,431 

Tray or table, R. Scholze 687,439 

Tree support, A. A. Hoy t 687,529 

Tripod, R. S. Stapleton 687,347 

Trolley, Chapman & Ensign 687,452 

Trolley mounting, F. C. Greene 687,561 

Truck, box, A. C. Stehbins 687,284 

Truck, car, J. C. Barber 687,471 

Tube flarer, Scott & Hightower 687,408 

Tubes, die for making screw threads on, 

W. E. Sullivan 687,464 

Tubular ball mill, M. J. Davidsen li87,!Vlfl 

Turbine, A. E. A. Riegel 687,26H 

Type writer type, P. Waked et al 087,415 

Typewriting machine, J. Corr 657.406 

Type writing machine, Felbel & Gabrielson. 687,600 
Type writing machine attachment, H. C. 

Krause 687,689 

Umbrella notch, M. C. Beck 687,451 

Valve, C. A. Marrder 687,247 

Valve and valve gear for blowing engines, 

E. Reynolds 687,335 

Valve controller, Schoeffel & Marrder 687,273 

Valve, cut off, F. Seiffert 687,409 

Valve gear, J. A. Pierce 687,402 

Valve, relief, J. Courville 687,497 

Valve, rotary cut oft, D. E. Shipley 687,701 

Valves, float for controlling shut off, W. E. 

Hinsdale 687,625 

Varnish applying machine, Kammerer & 

Miner 687,481 

Vault light, H. Held 687,501 

Vehicle, motor, W. A. Crowdus 687,498 

Vehicle seat, portable, W. G. Lenderson... 687,482 

Vehicle wheel, ball bearing, W. J. Bray 687,672 

Vending device, automatic coin actuated, 

J. Aarons 687,418 

Veterinary float, C. E. Clare 687,494 

Viscosimeter, J. R. Reillv 687,334 

Voting machine, D. & E. H. Davis 687,558 

Wagon, coal, G. H. Gilbert 687,224 

Wagon, dump, .1. Somwville 687,277 

Warping machine, J. B. Whitney 687,359 

Washing machines, means for operating, J. 

H. Buegge 687,394 

Water heater, R. Beaumont 687,419 

Waterproofing fabrics, composition for, H. 

D. Heather . , 687,685 

Water tube boiler, R. Schulz 687,661 

Web feeding and compensating mechanism 

for traveling cylinder presses, G. F. 

Read 687,267 

Weed destroyer, W. Gaterman. 687,302 

Window, louver, J. W. Walker 687,705 

Window protective device, W. H. C. Mat- 

thies 687,484 

Window screen, C. Nemetz 687,503 

Wire cable clamp, G. F. Bell 687,293 

Wire or electric conductors, apparatus for 

coating, Clark & Rupley 687,518 

Wire stay lock plate, N. B. Leslie 687,322 



The perfect gas or gasoline engine 
motor carriage or launch is equippec 
with the 

Autosparker 

as its sole means of ig- 
nition. No Batteries, 
Belts or Switches. 

Write for catalogue / 
S.A. Address 

M0TSINGER DEVICE 
M'F'G CO.. 
Pendleton, tnd., U. S. A. 

NOTICE.— This company is the owner of the United 
States Letters Patent No. 6*2,869 which covers broadly 
any kind of a Sparking Dynamo in which the armature 
is driven by an automatically controlled intermittent 
peripheral contact. An attempt is being made by other 
manufacturers to put an inferior but infringing Spark- 
ing Dynamo od the market, and the manufacturers and 
users of such infringments are hereby notified that we 
Intend to enforce our rights under the patent. 



- DUNBAR BROTHERS 
M EEL (oil tempered) SI 1 ' ■- 

V 111 kinds 0F D SMAy. SPRINGS g 

Shlitsteel & d steel&brass wire. % 

'^BRISTOL, f. CONN.RpBOX.416 



DESIGNS. 

Bottle or similar article, H. G. Roth 35,322 

Cabinet, kitchen, A. I. Gaumer 35,347 

Chair seat, W. Braasch 35,344 

Chair seat spider, J. M. Germanson 35,345 

Cigar, S. Levin 35,310 

Coat hanger, N. C. Ortrlo 35,346 

Condiment box, B. Crawford 35,320 

Earthenware plate or similar article, R. Allen 35,324 
rcloetrie switch contact post, H. E. Nichols.. 35,334 

Engine frame, H. L. Dodson 35.343 

Fabric, G. H. Buckland 35,351 

Fabric, ornamental, J. Kanfmann 35,352 

Fence wire, barbed, D. C. Smith 35,339 to 35,341 

Gas burner, W. H. S. Hamilton 35,325 

Class vessel, H. Richman 35,323 

Hat, J. H. Brown 35.349 

Horseshoe calk, R. Whltakor 35.330 

Ice or hot water bag, C. W. MeineeUe 35,315 

Knitted undergarment, J. C. Lowrey 35,350 

Lacing stud blank, J. C. Telfer 35,336 

Lamp, electric, Murray & Fleury 35,326 

Lorgnette case, H. L. CrusmuH 3R.3 1 ? 

Massaging device, P. E. Wirt 35,313 

Music leaf turner frame, K. Lawton 35,317 

Pipe repair sleeve member, R. M. Kellogg.... 35,327 
Register frame, hot air and ventilating, C. 

H. Boeck 35,342 

Rubber shoe, H. C. Mason 35,348 

Saddle, riding, F. M. Gilham 35,329 

Saddletree, Meigs & Johnston 35,328 

Spectacle case or similar article, J. W. Jar- 
vis 35,311 

Speculum blade blank, C. J. Pilling 35,314 

Spoons, etc., handle for, E. H. Burdick 35,321 

Sprinkling bulb, F. C. Luff 35,335 

Tag fastener, J. M. Roth 35,338 

Tie shield, O. E. Figg 35,337 

Tools, casing for fluid pressure operated, J. 

Keller 35,333 

Toy bells, action wheels for, F. E. Clark 35,331 

Toy spade handle member, H. T. Kingsbury. .35,332 

Type, font of. B. Nadall 35,319 

Type writer frame, J. Alexander 35,318 

Weighing machine ease, W. H. Pumphrey..,, 35,316 

{Continued on vage SIQ) 
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Poetess, Queen of Roumania 
using the 

Fay-Sho 
Typewriter 

(Formerly the Sfao) 

made by 

Fay-Sholes Co. 

(Formerly 

the— ^^— Sholes Co.) 

127 Rees St., Chicago 

FREE— Write us Dept. P, 
for McGurrin's Booklets on 
Speed Writing, Billing, Card 
Index Writing, etc. 



ELECTRIC AUTOMOBILE. 



DIREC- 



tioim. with niuny illustrationa, for making a -complete 
machine from two bicycles nre given in bfpplbmsnt 
W". 1 1 !>•>. Tue motor and battery art; also [rented of 
in detail. Price 10 cents. For sale by Mmm & Co. and 
all newsdealers. 



VIOLIN VALUE 

A Violin buughtbj «ur Original 
&nd unique utau bucomed siliiiily 
an investment. It i- :\.\>f.:> \ • worth 
'■■iii.'i!-. Hi. L i- you paid i-if it, It 
frill pay you In Luve&Li^aie. We 
Garry the largest line uf line and 
rftrn Violins hi Amurirja. flood 
0UC8, $5 up. Eftsy in-ymEnia, if 
tieSlr.il. L.vtstr. hamUvniiity ilitn- 
tratcd cainloffUe FHEfCanre^utMe, 

The Kl'llllLni \\l ItlLf/Jii I'll. 

S&SC Vmurili M.. nnrinnaLl. 




MAGNETO GAS ENGINE IGNITER. 

A magneto dynamo that an 
be driven direct from the gaa 
engine itself either by belt or 
friction pulley, •perates under 
wide range of speed and bin It for 
lasting service. A great im- 
provement over batteries and 
other styles of dynamo for this 
piirpcMf. 

KCIAI, TVPKS FOK 
Al'TmiUltlLKft 
AMh liUVdlKS 
Retid fur lumkJid A X, iiamamlng 
valuable Information W iii..„ Interested In L':^ W giiso] iinr triurfnfs. 
The Jloltzer-Cilbot ElMtrfc C«. t BobIoh (UruukiiHiO, Mow. 
Jif&w York. ChK'agir. 




Paint that Pleases 

by its permanent beauty and wonderful durability, oe 
well aa its '* p^eae^VJ^i/^ , ' properties oo wood or metal is 

DIXON'S 

SILICA-GRAPHITE 

PAINT 

Lasts four times a s lonp: a s other 
paints and alwayslooks well, as it 
never fades. Non-poisonous, no 
bad odor, causes no colic or 
cramps in workmen. Color cards 
free. 

JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 




THE 



" QUEEN " DRAWING PENS. 
SCIENTIFICALLY SHARPENED. 




All Queen Pens are sharpened by experts who have 
had many years' experience in making and sharpening 
Drawing Pens. Only the finest English Steel is used in 
the tfueen Pens, and they are hand-made and carefully 
tempered by our improved process. QUEEN & CO.» 
Inc., Mathematical, Engineering and Scientific Instru- 
ment Makers, 1010 Chestnut St., Philadelphia. 



ELECTRIC FOUNTAINS 



DARLINGTON 

ELECTRIC FOUNTAIN &SUPPLYC0. 

1 120 REAL ESTATE TRUST BLDG., 

PHILADELPHIA, PA. 



ELEVATING -CONVEYING \o%& JL \Coal Mining Machines 

'* % v^\%^\. Electric Mine Locomotives 
POWER COAL DRILLS 
COAL HANDLING MACHINERY 



POWER TRANSMISSION MACH'Y 

COAL WASHING MACHINERY 



^\r 








Complete line, ranging 
from our New Friction 
Disk Drill for light work 
to 42-inch Back Geared, 
Self Peed Drill 



SEND FOR CATALOGUE 
AND PRICES 

* * 



ok W. F. & JOHN BARNES CD. 



1999 Ruby Street, 

wot K m It U, 11,;,. 



t52 PURCHASE STREET, BOSTON, MASS. 
SEND FOR K S A CATALOGUE 





think because our Preci- 
sion Mode! Lathe is offered 
to you at such an extreme- 
ly low price that it is lack- 
ing in quality. It embodies 
all the (rood points neces- 
sary to make it capable of 
any work up to its capacity and good 
work at that. Something you are 
looking for. 

MASSACHUSETTS TOOL COMPANY. 
50 Wells St., Greenfield, Mass. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, SLudents, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 1M for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured hy Consolidated Safety 
Pin Co., Box 121, Bloomfield, X.J. 



TUBULAR 
DRIVING LAMP. 

IT is the only perfect nae, 
II 1 will not blow or jar out. 

IT frivi'- ;i i-]i'rir, whiir 1 1 l: ? 1 1 . 
IT is like an engine head- 

IlL'ht, 

IT throws ilie ISkIit straight- 

ahead from 2u0 to 30fl ft. 
IT burns kerosene, 

send for bfnk < free}, 

R. E. D1ETZ CO,. 60 Laight Street. New York, 
Mention tl\U paper and get special dusctmitf. 
-%^%.-ESTABLI$HED 1840. 




12=incli Pipe cut 011 and 
Threaded with ease by one 



* : man and a 



FORBES 



;; " " Smaller sizes propnrlmnaLely 

. e&sv, , Send for .Catelogue. 
•■hA«e No W. - THE. CURT IS S. CURTIS CO. . 

M-2in.B. Jc L. 6 Gafcien S1„ Bridgeport. Conn. 



■■■■■■■■■I 



The Twenty- five Years of Experience 

in the construction of writing machines, which 
are behind the Remington Typewriter, mean 
everything to the purchaser. He knows that 
he is getting a reliable machine when he buys a 




REMINGTON 



WWW— ««—— M— «— «W»«i mmn ilM n i nm i nnmm —ii mm i n 

WVCKOFF. SEAMAKS « BENEDICT. 327 Bioadway, New York City. 
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Scientific American. 



f^ECE 



MBER 7, 1901, 



"TllE NAME IS EVERTTniNC." 

Estcrbrook 



on a pen I 

guarantee of 

E S T E 
FALCO 
the most 
pen in 
Over ijo 
other styl 
every pu 
stationers 
Accept no 




an absolute 

its excellc.net 

BROOK 

No. 048 is 

popular 

[the world. 

varieties of 
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substitute. 



»The Esterbrook Steel Pen Co, 



Workl, Camden, N.J. 



26 John Strut, 



Co, . 

N.T. I 



10 DAYS' TRIAL 



to responsible parties. 



DAUS' TIP TOP 



Duplicator 
prints lot cop- 
ies* in black 
from one pen 

written original and oO copies from typewriter. It takes 
an expert to tell the duplicates from the original. 
FELIX DAUS DUPLICAIOR CO., 5 Hanover SI., MewYork 



DRAPER'S 
RECORDING 




THERMOMETER 
HYGROMETER 

These instruments give continuous 
records in ink on weekly charts of 
the temperature and percentage of 
moisture in the air. 

Standardized and Fully Guaranteed. 

Write for particulars. 

THE DRAPER »IF«. CO., 
152 Front Street* New York. 



AN AUTOMATIC ENCINEER 

One that can always be depended on in 
cases ofemereency or accident is the 
'MONARCH" Engine-Stop System. 
Easily attached to any engine or com 
binationof eneines. Will stop a 
racing engine and give absolute 
protection from drive wheel 
breaks. No connection with Gov- 
ernor. Not liable to get out of 
order. " Safe, swift, sure. - ' Send 
for new illustrated catalog. 
CONSOLIDATED ENGINE-STOP CO 
Successors to The Monarch HU'k. Co., Wntcrbnry, I'd tin. 




(ESLIE'S WEEKLY, $ 
* JUDGE, STAN- 
LAWS' GIRLS 
'MZM'S FUNNY 
PICTURES, . . 



n 



FIRST OFFER, $1 

|ESLIE'S WEEKLY is an ideal paper for the 
business man and home folks. Its short 
serial stories are the best that can be ob- 
tained, and the events of the day are discussed and 
illustrated in the most interesting way. Leslie's 
Weekly is a clean, wholesome, illustrated history 
of our times. 

Sent lor FOUR MONTHS, on trial, for only $1.00. 



SECOND OFFER, $1 

lUDGE makes a weekly visit to every Ameri- 
can town in which people know how to read 
and laugh. Judge is as clean as a whistle, 
as sweet as a bon-bon, as pure as a sea-breeze, 
and as clear as a crystal spring. He is a symphony, 
who hangs up Ins hat in every house that loves tun. 
Sent lor FOUR MONTHS, on trial, lor only $1.00. 



THIRD OFFER, $2 

RS2.00 we will send you both JUDGE and 
LESLIE'S for four months, ami also the 
unmounted series of eight reproductions in 
colors of drawings (11x14) oi bejiuti'nl women, as 
portrayed by Stanlaws, and of characteristic stud- 
ies by the most famous of caricaturists. " Zim." 
Orders filled as long as the pictures last. 



JUDGE COMPANY 
dept. A 1 10 Fifth awe., new York 



D L. HOLPEN 
I __ ' REAL ESTATE TRUST B1DG PNILA., PA. . 

Regealeo ICE MACHINES 

SEE T1R5r PAQE SCttNTrfK AMERICAN StPT. 2. I899. 



50 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

A ti v«ine sen dim: a sketch and description may 
quickly ascertain our omnion free whet her an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents t. *ikenthrougn Muiin & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year : four months. Si. Sold by all newsdealers. 

MuNN&Co. 36,Br ° ad " a >-NewYork 

Branch Office, 62a F St. Washington. B.C. 



TRADE MARKS. 

Ilalius, ltrmvn MIe. Cn 3T,:I7S 

Iinots and si s, M. Samuels 37,340 

Hoots :nid ^luirs, men's ii lid women's, Ivory 

Shop Co 37,345 

Candy. chowinj:. ('. Met'iiujjhery 37,351 

Canned or hermetically smiled Roods, certain 

named, II. C. Baxter & liro 37,354 

Cholera tincture, \V. CiM'teliou 37,372 

Cloaks, long, 10. J. Neule & Co 37,330 

Conductors or cables, woven covered, F. M. 

Feirin 37,380 

Corsets, II. W. Gossnrd Co 37.338 

Corsets, Weingsrten Bros. 37,339 

Cotton piece goods, bleached cotton goods, 
drills, sheetings, and gray goods, Natchez 

Cotton Mills Co 37,344 

Disinfecting, antiseptic, and deodorizing prep- 
arations, J. Blakeley 37,380 

Bau de colognes, soaps, waters, and lotions 
for toilet purposes. Naanilooze Vennoot- 
schap Kan de Cologne Kabriek Voorheen 

,T. C. Iioldoot 37,358 

Fffervescent salts, laxative, I.. R. Milliken. 37,360 
Electric machinery, dynnmo, Crocker-Wheeler 

Co 37,393 

Electrical conductors, flexible conduit for, Os- 

Imrn Flexible Conduit Co 37,390 

Eyes, garment fastening, Feet Bros 37,348 

Flour, Cupples. Maker & Co 37,355 

Fur garments, H. IMn & Co 37,337 

Hats, felt and other, II. II. Roelofs & Co... 37,335 
Household articles, certain named, Deutsch 
(Iluhstoff-Gcssellseliuft mit Beschrankter 

Hnftnng - 37,384 

Insulating varnishes, Standard Varnish Works 37,362 
Iron and steel products, Cole Manufacturing 

Co 37,394 

Knitted hosiery and underwear, Bibb Manu- 
facturing Co 37,341 

Lamps, incandescent gas, American Incan- 
descent Lamp Co 37,387, 37.388 

Leather, waterproof, Lincoln Shoe Co 37,347 

Medical compounds for the cure of lung and 

throat disease's. Vaporia Medical C 37,378 

Medicine for certain named diseases, Aslitnn 

& Parsons 37.375 

Newspapers. Bai'i'lrh Puh. Co 37,366 

Oil. machine. C. T. Ruble 37,363 

Optical goods, certain named. Wm. B. Brown 

Optical fin 37.367 

Oil. olive. A. CoiUM'lle 37.357 

Organs, reed. Bash & (ierts Piano Cn 37,386 

Paper, deenlcomnnle transfer. E. Majert 37,365 

Paper in the process of its manufacture, cer- 
tain named material for sizing and treat- 
in;.-. Bainluidge Creamery Co 37,364 

Pharmaceutical products, cu-tain named, Ver- 
eiuigtc Cliiniiifabriken Zlmmer & Co. Oes. 

mit Beschrankter Ilaftung 37,373; 37,374 

Pickles and soups. K. II. King 37,356 

Remedies, certain named proprietary. Rose 

Nectarine Co 37.379 

Remedies for ailments and disorders of the 

head. C. II. Davis 37.377 

Remedy for neurasthenia. 11. II. Mason 37.376 

Roofing plates, metal. Merchant & Co. 37. 398, 37,399 
Saws and saw frames. N. V. State Saw 

Filers' Assn 37.392 

Sewing machines and uttachnients, W. A. 

Chipman 37,385 

Sheet metal plates, bright. Merchant & Co.. 37.400 
Shirt waists for boys and children, F. Sehueer 37.340 
Shoe polishes and blackings. F. F. Fennessy. 37.361 

Silk piece goods, C. C. Rettger 37,343 

Slate and slate products, K. .1. Johnson & 

Co 37,383 

Soaps, toilet, Klapka & Poltz 37.360 

Sonus, toilet and laundry. Swift & Co 37.359 

Soda, club, Cantrell & Cochrane 37,352 

Suppositories, certain nntned, R. H. Eddy... 37,371 

Tea. Japan. Hunt & Company 37,353 

Teething rings. W. L. Strauss & Co 37,368 

Terne plate, American Tin Plate Co.. 

37,395 to 37,397 

Tires, pneumatic. Pnnctnot Tire Co 37.391 

Tobacco and cigars, Havana, E. Overlaek . . . 37,349 
Tobacco, cigars, cheroots, cigarettes, ami 
snuff< smoking and chewing, John Flavor 

& Sons 37,350 

Veterinary and hoof ointment, Leo Watson & 

Jones 37,381 

Veterinary remedies for horses and cattle, 

G. II. (Jove 37,382 

Waterproof fabrics and garments, S. H. Jen- 
kins 37,342 

LABELS. 

"Blue Band Grain Coffee," for grain coffee. 

C. A. Carlisle 8.804 

"I)i no Dandruff Stop.'' for hair and scalp 

tonic. Kennedy & Kennedy 8,808 

"Germitol. Thf Universal Antiseptic." for an 

antiseptic, Germitol Chemical Co 8,809 

"Golden Crown Pure ltye Whisky. '" for 

whisky. TT. Rrowarskv 8,803 

"Joseph Heckmann's Shilop Furniture Polish 

and ('leant')-." for furniture and wood pol- 
ish and ch>;mer. J. Heckmann .'8,810 

"Medicated tooth pick," for toothpicks, R. W. 

Ivy 8, son 

''MiiiintiirequH],'' for fat oil of turpentine, 

C. Lewis 8.81 1 

' 'My Fi H>d , ' ' for ceren 1 food, Pangliurn & 

Stendell 8,805 

"National Brand," for ladies' waists, Broil, 

Fehl & Co 8,812 

"Polhiek's Cream of Violets.' 1 for face lotion, 

Ascas Remedy Co 8,807 

"The Elk,'.' for cigare, Schmidt & Co 8,802 

PRINTS. 

"Dakota,** for toilet prepa rations, M. Tharald- 

son 428 

"Hot Snriugs Tablet.' 1 for a medicinal tablet. 

A. V. Stephenson 420 

"O, Suc-h a Headache. " for a medicine, S. 

Pitzer 4*',n 

"The ribricht Shuffle rJnanl Score Book," for 

Slniflle-hoard score books. M. Ulbrieht. ' 427 



the specification and drjiwing 
"oretfoing list, or any patent 



A prin toil copy of 
of jiny patent in tin 
in print issued since 1S0:{, will Ik 
this office for 10 cents, provide*! 
number of the patent desired ai 
given. Address Munii & Co., 301 
York. 

Canadian patents may now lie obtained by tl:e in- 
ventors for any of the Inventions nntned in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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NEW BOOKS, ETC.. 

Elektrtschf. Kraftuebertragttng UNI) 
Kraftverteilung. Nach Ausfueh- 
rungen durch die Allgemeine Elek- 
tricitaets-Gesellschaft. Bearbeitet von 
C. Arldt. Third edition. Berlin: 
Julius Springer. 1901. Pp. 387. 
16mo. 
This little book, although issued by the 
Allgemeine Elektricitaets-Oesellschaft, of Ber- 
lin, is not strictly a trade publication. It is 
compiled by an engineer primarily for the 
purpose of showing the advantages of the elec- 
trical drive and the various applications of 
electrical power. Admirably printed and illus- 
trated, replete with electrical information of 
a highly technical character, the work certain- 
ly does credit to Mr. Arldt and to the company 
which Is its sponsor. 



IPERFORATED METALS 

' FOR ALL USES. MADE AS REQUIRED. 

Harringtons King Perforating ©..Chicago? 1 



FACTORY WASTES 

I luive found ways to utilize many 
wastes and unapplied substances, 
converting losses into profits. 
Send for Waste Product IS lank. 

DR. PETER T. AUSTEN, F. C. S., 

CHEMICAL. EXPERT, 
80 Ilroail Street, - New York. 

CORK WALLS AND FLOORS 

as well as Cork Ceilings, are now in vogue amongup-to- 
date architects and builder* on accountof their durabili- 
ty, artistic beauty an. economy. 

NONPAREIL CORK 

is water-proof, sound-proof and 

f term-proof : a non-conductor of 
leat or cold; noiseless and sani- 
tari kiid is excellent for deco- 
rative ceilings and walls and 
for the lioors of houses, churches, schools, etc.. and 
the «ecks ot yachts, etc. 

THE NONPAREIL CORK M'F'G CO., Bridgeport. Conn. 




American Sheet Steel Company 

Battery Park Building 

New York 

Manufacturers of all varieties of 

Iron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

"V" Crimped 

Apollo Best Bloom Galvanized Sheets 

W. Dewees Wood Company's 

Planished Iron 

W. Dewees Wood Company's 

Refined Iron 

Wellsville Polished Steel Sheets 




SELECT A PEN 



Suitable for your handwriting from a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 



SPENCtRlAN PIN CO. 

349 Broadway, New York. 




CAMERAS 



FOR . . . 
CHRISTMAS 

GEM 
s POGOS 

Reversible 
Hack 

4x5, $10 -^^ $-2.00 

5x7, $14 

The Iteko, Sr., is the finest Camera on the market, with 
It. A \ im , Ii. ft. LeiiwfN mill liili-iiiii shutter. 
Every Camera guaranteed new ami perfect. 1 leailijuarters for 
Buying, Selling ami Exchanging Cameras or Lenses. 
niOTOUKAI'HIC SlII'IMJEH 
of every description. The bargains we offer will nurprist- yon. 
Just Out — new 68-page Illustrated Catalogue anil Bargain 
List — mailed free. 

Dept. HB, 81. 1 Camera Exchange, 114 Fulton St, New To* 




The DENSMORE 

"The WorlcTs Greatest" 

v TYPEWRITE,!* v 

The U. S- Government uses them. 

Leading Schools use them. 

Leading Bankers and Insurance Co.'s use them. 

Prosperous Merchants use them. 

All because they stand the strain of steady, 

hard work, with the least wear 

on machine and operator. 

Booklet free. 

DENSMOR.E TYPEWRITER CO. 

309 Broadway, New York. 




Electrical Scientific Novelties 

Models of Railways, Motors, Locomotives, 
Dynamos, Min.ia.ture Lamps, Etc. 

Thousands of unsolicited testimonials to prove that they are safe, 
practical, durable, and the most amusing and instructive 

articles ever invented. Prices from S3.50 up. 
Illustrated Booklet tells all about them. Sent free. Don't make 
miatake of waiting until height of holiday season. Send now. 

f THE CARLISLE £ FINCH CO., 233 E. Clifton Ave., Cincinnati, 0. 

Largest Makers of Electrical Scientific Novelties in the World. 



Merv Like Humor 




Remington's famous " bi'ckinc Broncho.' 



The CENTVRT 
MAGAZINE . . . 

in 11)02 will give special attention to humor. 
It will liave a ureal number ot articles and 
storiea by tbe leading humorists — 



" MARK TWAIN/' 
" MR. D00LEY," 

"UNCLE REMUS," 

"CH1MMIE FADDEN," 
" GEORGE ADE," 

"GELETT BURGESS," 

and nearly every humorous writer you can 
think of. Ltwill il«o have articles on the 
older humorists. Professor Trent's con- 
tribution to the November Century on 
"A Retrospect of American Humor" is 
one of tbemost interesting articles on the 
subject ever printed, containing upward of 
forty portraits of great humorists. 




The Settlement of the West 

Is another feature of The Century in V0Z whicb will interest msn. It is a series of arti- 
cles by Emerson Hough, who wrote the " Story of theC«wbcy." giving in picturesque ^^ 
form the romance of the settlement of the Western country all with Remington's ^^^ Jfc^ 4^ 
splendid pictures. It will be followed by Ray Stannard Baker's articles on "The ^^p \^ *?^5 
Great Southwest," illustrated by Maxfield Parnsh. J^r . tf-^ ^SL «ftj& 

Besides all these things there are valuable articles on collecting, on the ^B liSS iS^Kirt 
stage, on civic improvement and architecture, with novels and stories .. 
hy ,eadin g writers. ^ ^ jfj^SBUSR 

Ciiiv You Afford fiCS* 
to Miss S? 

The Century? 



Di:ci:miikr 7, 1901. 



Scientific American. 
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Languages Taught by Mail 

lie ai«i of* the phonoiri-iiph. Only successful 
method. Specially written I. i: r*. 
Textbooks teach you to read and 
understand the language. The na ■ M 
live teacher's voire, through 
the Edison Standard Phono- 
graph, leaches the exact pro- 
nunciation. French, Spanish 
1 or German. Circular free. 
lntematioml Correspondence 
Schools, Box 9*2, Scranton,Pa 




ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?" 

We trach Electrical Engineering, Electric Lighting. 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed bv Thim. A. Edison and others. 
ELECTRICAL 'EXGINEEIt INSTITUTE 
Dept. A, 240-243 W. 2Sd St. New York. 




For the lazy 

There is not much chance. If you are not lazy, 
you can 

En mh» 11 a m*% in your own business 
dril mUrC or another if you'll 
study in your spare time. The best courses for 
home study are ours. Electrical* Mecliimi- 
CiLl, Steam, Mining nnd Civil Engineer- 
inir ; Metallurgy, Art, Archilerturt*, 
.1 oil riial i Hiii, EdkHhIi Itraui-lic*, Sleno- 
v. i;i uli > - Machine Design anil Mechanical 
Drawing. Low price, easy terms. Mention 
subjects interested in and ask for Catalogue No. 6. 

THE CONSOLIDATED SCHOOLS, 

Embracing the United Correspondence Schools, 
The Institute for Home Study of Engineering, 
and the Correspondence School of Technology, 
154, 15«, 158 Filth Ave., N. Y. 
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It triumphs over obstacles; 
it enables you to gratify your 
highest ambitions; to 
achieve; to accomplish; to 
win. It marks the difference be- 
tween success and failure and 
makes man the supreme master of 
his destiny. By our new system 
you can learn this wonderful 
science in a few days at your own 
home, you can cure diseases, bad 
habits and wield wonderful power 
an<l influence over others. Our 
richly illustrated book on Hypno- 
tism, Personal Magnetism, Mag- 
netic Healing, etc., tells how. It*s 
free. It is intensely interesting 
and full of startling surprises. It 
has been the means of starting 
thousands of persons on the road 
to success. A postal card dropped 
in the box at the corner will briny 
this wonderful book to your very 
door. Address, 
New TorltUnsu'tute of Science, 
Dept. P. T. 4. Rochester, N. Y. 
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SPECIAL HOLIDAY EDITION 

LIBRARY OF 
Engineering Practice 

■ students) 



(Printed solely for 

/TK)MPRISES over 2500 quarto pages from 
Vr our Electrical, Mechanical and Steam 
Engineering Courses, bound in halt morocco 
leather. As a special Christmas offer, a att of 
these valuable refe ence bookBwill be given 

FREE OF CHORGE 

with each full engineering scholarship, during 
the month of December. As the edition is 
limited applications can be considered only 
in the order received. 

What better ChriBtmaB gift can be given a 
young man than an opportunity to increase hiu 
earning-power ? A scholarship in the American 
School of Co reepondenceofferBfiuchan oppor- 
tunity. Thorough instruction at home in 



MECHANICAL 

STATION ANY 



ELECTRICAL 
LOCOMOTIVE 



TEXTILE 
MARINE 






Engineering 



HEATING VENTILATION PLUMBING 

MECHANICAL DRAWING 

under instructor who are teacher* Mja&grvtL 
uateh from the great technical echoolB of Bonton. 

The advantage* ojf'ered b>t a school located in 
an educational centre like Boston and chartered 
by the Commonwealth of Massachusetts, are 
aelf-evidentto every thinking reader. 

Handbook, deBcribing courses, may be had 
on application. 

American School of Correspondence 
BOSTON, MASS., U. S. A. 
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and Queries. 



niWVS TO 0<>UUUSF1mVI>I2XT8. 

N&mes and Address must accompany all hatters or 
no attention will l.tt> paid thereto. This is for 
oui' information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should lie 
repeated; correspondents will hear in mind that 
some answers require; not a little research, and, 
though we enilenvor to reply to all i'itlier by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will lie furnished with 
addresses of houses manufacturing or carrying 
thf same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the oirice. Trice 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



THE SAMUEL WINSLOW SKATE MFG. CO. 




Manufacturers of PLAIN AND WINSLOW'S BALL-BEARING SKATES. 

SEND FOli CATALOGUE. 
WORCESTER, MASS., U. S. A. 




Blindness 



Prevented and Cured 

By the Great •• Aclina," an 
Electrical Pocket Battery which 
removes Cataracts, Pterygiums, 
etc. Cures Granulated Lids. Restores Vision. Positive 
proof of cures given. IV o Cutting or Drugging, Eight- 
een years* success. Write for our 80-page Dictionary of 
Diseases, Free. Address. 

I\K\V YORK & LOXDO* ELECTRIC ASS'IV 
Dept. Il». Arlington Uuildiux, Kansas City, Mo. 



(8467) H. S. P. writes: In 1666 Sir 
Tsaac Xewton explained that white or colorless 
light is a mixture of an in Unite number of 
differently colored rays, differing in ref Tangi- 
bility, the red being lesst and the violet most 
refrangible. Does this fact apply only to 
light or is white paint also a mixture of dif- 
ferently colored ones ? A. In mixing lights 
the different tints are cast upon a surface and 
there blend. We see the combined effect of 
the differ en t rays. This is the manner in 
which the seven colors of the spectrum as 
Newton named them, red, orange, yellow, 
green, blue, indigo, and violet, may be com- 
bined to form white light. Paints are mixed 
in color by a different process. When white 
light strikes a paint the paint absorbs some of 
the rays and reflects the rest. The rays re- 
flected give the paint the color by which we 
recognize it. Thus a shade of yellow may be 
found which absorbs all of white light above 
t he green and reflects the rest. A blue may 
be found which absorbs all below the green 
and reflects the rest of white light. If these 
two paints are mixed they each absorb as be- 
fore, and because green is the only color which 
both can reflect, the mixture absorbs all of the 
white light except green and reflects only 
green. This is the ■ reason why we say that 
yellow and blue mixed are green. If instead 
we had cast the yellow and the blue light of 
these paints upon a white surface, the two 
lights won Id have combined and given us 
white, since these two colors contained all the 
elements of white light. You cannot mix col- 
ored paints to produce white. If paints of 
all the colors of the rainbow were mixed, the 
result would be a very dark mud, a color diffi- 
cult to name. 

(8468) J. C. P. asks: How may nickel 
be removed from copper articles by electrolysis 1 .' 
Will an ordinary plating solution do the work, 
provided the nickeled copper is made the anode V 
A. The plating can lie transferred to the 
cathode by making the plated article the 
anode as you suggest. As soon as the nickel 
is off from any part, copper will then be car- 
ried over. 

(8469) G. O. H. asks: Will you kindly 
inform some inquiring friends on what condi- 
tions depend the hazy appearance of the atmos- 
phere known as "Indian summer" at this season 
of the yea v'i I can find no reference to it in 
such works on meteorology as I have access to. 
A. The hazy atmosphere of late summer and 
early autumn is due chiefly to solid particles 
in the air. You will find it desert bed in Rus- 
sell's "Meteorology."' price $4 by mail. 

(8470) J. O. J. asks: What is the true 
theory of the wind going into the Wind Cave 
in South Dakota, at certain seasons, and going 
out again at other seasons V And does this 
prove that there are two openings V A. This phe- 
nomenon has been noticed in caves for at least 
three thousand years. The theory of the old 
Greeks was that caves were the lungs of the 
earth; hence their word "antron," a breathing- 
place. ;Kolus was fabled to sit in a cave hold- 
ing all the winds in his list. Travelers' tales 
relate that the blowing caves in Asia often 
cani'y caravans away. Thomas Jefferson 
vividly described the blowing cave of Panther 
Gap in the Alleghanies. Prof. Silliman, in 
1852, sought to explain the blowing of Mam- 
moth Cave on chemical principles. The theory 
now accepted is that the cave-air has a uniform 
temperature the year around. When the air 
outside is warmer an outward current is 
created, and the reverse when the outside air 
is colder. The atmospheric current does not 
"prove two openings :'* but if they exist the 
fact might help to increase the activity of it 
by ventilation. This subject is fully discussed 
in Hovey's "Celebrated American Caverns." 

(8471) W. M. R. asks as to the 
method of making what is called French silver 
gray on sijver-plated hardware. Is the finish 
done by hand or on a wheel? If on a wheel, 
what kind of a wheel? A. Place the silver- 
plated ware in an aqueous solution of penta 
sulphide of potassium. Allow it to remain 
until the desired color is obtained. This de- 
pends upon the strength of the solution and 
the time it is immersed. Wash the articles, 
dry them, and polish with a buff wheel covered 
with chamois skin charged with fine rouge or 
upon ft cotton wheel charged with the same 
material. 



"Light of Asia" Lamp 

The Smallest Porta- 
ble Electric Light. 

Unlike all other portable 
lights, the batteries »f the 
"Light ot Asia' Lamp do 
not deteriorate unless used 
For a good light, for short 
intervals, this lamp is unex- 
celled. The " liikhl of Asia " 
Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with tine 
leather. Weight, afc o/,. H in. di- 
ameter. 8 inches long. 
Larger sizes at 83 & $3.50. 

ELECTRIC CONTRACT CO., 

53 MAIDEN LANE, NEW YORK. 
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TYPEWRITERS 

Absolutely New MANHATTAN at much less than 
manufacturers prices. Second-hand, all makes. Send 
for Catalogue. 
F. S. WEBSTER CO.. 333 Congress St.. Boston, Mass. 




NEMRING'S 

FOCUSING FINDER 

May be need with any Folding Camera such as the Prenio, 
loco, Cartridge Kodak, Century, Wizard, etc It tells 
exactly whether your picture is iti or out of focus and 
does away with the ground glass and the cumbersome 
focusitig clott.. Pictures of parades, children at play, 
animals atid scenes from life can now be made when the 
object show>* at its best iti the finder, and as the lens in 
siime is of the same focal length as the lens in the camera, 
absolutely sharp pictures will lesuli. INo tilting neces- 
sary. Send focus of your lens ; if you cannot measure it. 
setid shutter and lens to us with your order. Friee com- 
plete, ready tor use, 4x5, $5.01); 5x7, $7.00; *£ex8^, HClKi; 
8x10, $15.00. 

U. NEHRING, Dept. S, I 6 E. 42d Street, New York. 



Ill inO For MEN ano WOMEN 

M^ftM I _ ^^ Artistically made from finest 
^^^B I IV ^^ selected hair, faultless in fit, 
■ ■ I WM &1 natura' and graceful in appear- 
* ™ B ^^ ^^ ance, comfortableand healthful. 
The lowest prices consistent with first class work. 
Send for circular containing rules for measure- 
ment, and prices to 

ROBERTS SPECIALTY COriPANY, 

114 DEARBORN STREET, CHICAGO. 




The "Best" Light 

Is a portable 100 candle power light, cost- 
ing only 2cts. Der week. Makes and burns 
ita own (jas. Brighter than electricity or 
acetylene, and cheaper than kerosene. No 
Dirt. No <;rt?ase. No Odor, • ver 100 styles. 
Lighted instantly with a match. Every 

lamp warranted. Agents Wanted Everywhere. 

THE "BEST" LIGHT CO. 

87 E. Sth Street, CANTON OHIO. 




1 Pay The Freight 



ship (.:. (>. 1). to any station in the United States for 



$25 



The "WILLARD STEEL RANGE' 

Has 6 8-in.lids. oven 17x12x21, 15 gall»n reservoir, large warming closet, duplex 
grate, burns wood or coal, weighs 400 lbs., lined throughout with asbestos. 
GUARANTEED TO RF AS REPRESENTED. Write for free descriptive 
circulars and testimonials irom parties in your section who areusingoue. 

WM. (i. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

AGENTS WANTED TO BELL FOR CASH OR ON CREDIT. 



MATCH FACTORY MACHINERY. W. E. 

WlbLIAMS.Mfr.,1001 Monaonock Bh'Ck, Chicago, U. 8. A. 



MODELS! 

ESTABLISHED I 8/S7SI 



CHICAGO MODEL WORKS 

17$ E MAD/SONS ' CHICAGO. IL L , 



Experimental & Model Work 

Cir. & advice free. W m . (iardam & Son.45-51 Rose S t„N. Y. 



PATENTED ARTICLES 

AMI! NnVEITlEC MADE TO OKI) Kit 
HIIU nUICLI ICw in quantities by contract, 

Established 1875. OTTO K0NIGSL0W. Cleveland. Ohio. 



MODEL AND EXPERIMENTAL WORK. 

Electrical atid Mechanical Instruments. Small Maeh'y 
EDWARD KLEINSCHMIDT, 122 Fuitun St., New York. 



\X7 ANTED.— FIRST-CLASS MARINE ENGINE AND 
*• Boiler Draftsmati. A competitive examination 
will be held at the Naval Academy, Annapolis, Md.. 
January 10, 1902, for a flrst-class marine engine and 
boiler draftsman at $€.00 peT diem. For application and 
further information, apply to Superintendent, Naval 
Academy, Annapolis, Md. 

special Machinery manufactured. MndfilB. Experi- 
mental worfc. Hpeftlal manufacturing. Globe Machine it 
Stamping Company, Cleveland. DTJIIamlllon.M. 



WANTED.— Experienced man as Chief Draftsman with 
larae concern. Must be experienced and familiar with 
tool work and shop methods. CASH, Box 773, N. Y. 

Reliable Gasoline Engines. Stationary, Marine 
or Portable. Complete Hoisting Outfits 4 to 6 H. P. for 
f'argo. Oyster Dredges, etc. Mianus Motor Works, 
Mi anus, Conn.. U. S. A. 

j WANTED.— Shrewd Investors to send for copyrighted 
free book. "The Gasoline Torch as an Inject De- 
stroyer." Torch recently patented. Fred Reinlein, Mt. 
Vernon, III. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
elmiery. B. KonigFslow & Bro.. 181 Seneca &l. Cloveland.O* 



V0LNEY W. MASON & CO., 

Friction Pulleys, Clutches& Elevators 

PROVIDENCE, R. I. 



INVENTIONS PERFECTED. 

Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 31st St., New York. 



Heat Dryiug Machine* ami Coffee llullei 

Established 187!). S. E. Wohkkll, Hannibal, Mo. 



TYPE WHEELS. MCOELB LEXPERiMEHTAl WOKK.SMAULH«HIHOTr 
[ NC V.iri.TIE5 * E.TE. WCW.-PfrB STEHQL WPRH3 100 NAaSftU 3! H.Y,. 



ARCIJTC #1^ dally made by twtiuta Belling our 

HUlM I O, Claim File. Used by fivery merchant 
and physician. Snyers&Co^DGO.^oaoilTe St.Loula.Mo, 
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MKIi. CO.. Jfflfl Clinton Street, Milwaukee Wis. 



MnnFIQ & EXPERIMENTAL WORK. 
IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg., Franklin Square, New York. 



xWEBSTER'S INTERNATIONAL DICTIONARY 



WEBSTEFXS 
[NTEHNATIOXAL I ^ Dictionary of English, Biography, Geography, Fiction, etc. 



DtCTlQNAfflfj 



NEW EDITION. 25,000 ?£ 



ew Words, 
ases etc. 

Prepared under the direct supervision of W. T. HARRIS, Ph.D., LL.D., United | 
States Commissioner of Education, assisted by a large corps cf competent specialists, 

New Plates Throughout. Rich Bindings. 2364 Pages. J 

S000 Illustrations. 



V s ? fu J, An Ideal Christmas Present Attractive 

Ken a ole Lasting 



Also Webster's Collegiate Dictionary with a valuable Scottish Glossary, etc. 
M First class in quality, second class in size." Nicholas Murray Buiicr. 



. Specimen page*, etc., oi both bnuks sent- on appiicaiwri.' ^ 
G. & C. MERRIAM CO. T Publishers, Springfield, Mass,, U. S. A. 
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WIRE ROPE TRAMWAY* 

For Transportation of Ore. Coal. Dirt, Timber, etc. 0rade Mark K , gist , red0 

Perfect Grip Clip. Absolutely Sale. Loads Automatically. Unloads Automatically. 
Operated by One Man. Cost ofJUaintenance Low. ( apacity largest obtainable. 

A. LESCHEN & SONS ROPE COMPANY, ^SSSSr&SaffiL 

(92 Centre Street. New York City, N. Y. 
Branch Offices, {137 E. Lake Street, Chicago, 111. 

(85 Fremont Street, San Fraucisco, Cal. 
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WINTON TOURING CAR 

The Season's Successful Creation 

Horizontal, don- 
*^ ble cvlinder mo- 

tor, no vibration, 
no noise, all 
points of aiijust- 
ment directly 
accessible, 
transmi as ion 
pears and cranks 
tightly encased. 
L angle steel and 
"ir»n ri v eted 
frame, wood 
wheels, clincher 
15 HtirMi* Power (utliiiLl). tires, best »f 

everything -beat result, complete with detachable ton- 
ne «u, njud euards. lamps, etc.. Price $£,000. 
THE WINTON MOTOR CARRIAGE CO., 

48G Belclen Street, Cleveland, Ohio, U. S. A. 
Kasteun Dei*ot, 150-152 East 58tb Street, New York. 




METAL POLISHES. — FORMULAS F^R 

Put/, Pomades. Partes, Liquids, Powders and ffoaps, for 
polishing metals, are contained in Scientific Ameri- 
can Sl'1'l'I.EMKNT \08. liSt. 1JMS and I'iKfh 
Price 10 cent a each Irom thisomceand all newsdealers. 



OVR 1902 MODELS 

ARE NOW READY. 




NO AtiENTS. 



Two of our 190*2 model two- 
passenger pleasure carriages 
>v«n highest certificate 
auil made fastest aver- 
ue running 
line of auy 
American 
machines 
in any 
class in the 
New York- 
Buffalo en- 
durance run, 
average 
time being 
14.80 miles 
per hour. 

Powerful 
engines and 



strong construction is our policy. Secure a place now 
fordelivery next spring. 

THE HAYNES-APPERSON CO., K0K0M0, IND., U. S. A. 



An varieties ailow««t prices. nest Railroad 

Track and Wiusuh or stock Scales made. 

Also 1000 useful articles, including Safes, 

I Sewing Machines, Bicycle?, Touts, etc Save 

Lists Free. Chicago S(ale Co.. Chicago, 111. 



AN INDISPENSABLE TOOL FOX MECHANICS. 

WALKER'S CELEBRATED 




Caliper Attachment 



K COMPLETE C 
Five DIFFEkEfT TOOLS USED EV- 
ERY DAY BY DRAFTSMEN. BOILER 
MAKERS, MACHINISTS ANI> SHEET 
IRON WORKERS. . , 

WALKER TOOL CO. 

110 S PIERCE ST.. MILWAUKEE. Wl 



Sociology. 



A Scientific Debate. Text- 
Book for Thinkers and Stu- 
dents. Legal. Historical. Dis- 
passionate. Profound. "A per- 
fect mine of information." — Sacramento Bee. "An ex- 
haustive view of the situation."— San Francisco Monitor. 
< 'banters treat of : "The American Family,' 1 " Woman 
in Christian and Heathen Lands," " Woman's Influence 
Upon Character," '"Modern Invention and Woman," 
"Higher K hi cation of Woman." "Political Status of 
Woman." "Arguments For and Against Woman Suf- 
frage." A plain talk on vital problems of the time. An 
array of facts. The most original book of the year. 
By Kkkkst A. Girvin, of the Supreme Court of Cali- 
fornia. I'-end f-l.Ufl to the author, for copy, postpaid, 825 
Marker Street. SAD Francisco, Cal.. U.S. A. 
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ACETYLENE BURNERS iffgftSSSSS 

STATE LINE MFG CO., Chattannoea, Tenn., U. S. A. 
107 Chambers St.. New York. 
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Kodak 



Mas our Rotary Shutter, meniscus 
lens, three stops, finder, tripod 
socket, and loads in daylight with 
Kodak Cartridges for two, four, six 
or twelve exposures, 3 l A x 3H inches. 
An accurate, reliable and conven- 
ient instrument. 



Kodaks, 
$5 to $35. 

Catalogue at the 

dealers 
*r free by mail. 



EASTMAN KODAK CO. 
ROCHESTER, N. Y. 




Crestmobile 

PRICE $550 
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Simple and Comfortable. 

iiiiiiiiiiiiiiumi 
CREST MF(;. CO. 

Cambridge, Mass. 



A Christmas Gift of Sight to Father, Mother, Uncle, Aunt, Sister, Brother or Friend. 
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WE RESTORE SICHT! 

CLASSES RENDER 

DEFECTIVE VISION 

CHRONIC. 
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ILLUSTRATED) 
TREATISE. 

Mailed Free* 



The Ideal company, 
238 broadway. 

NEW YORK. 
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'BES5 GRISWOLD ST. 
DETROIT, MICH. U.S.A. 



FORTUNES IN RUBBER CULTURE ! 

♦51 ASSURE YOURSELF AN INCOME FOR LIFE. fr 



►5} 4 #. 

A small Monthly 
Investment will 
bring Large and 
Constantly In- 
creasing Returns. 






No Speculation — 
but a solid Agri- 
cultural Invest 9 
ment. 

Look it up. 



Columbian Spirit. 

TKA1H-: MARK. 

A Cbemlciil.v Pura Methyl Alcohol. Price in bbls. 
and >S hlijj*., $1 5!l pt-r trillon. CnUitiiliitiii Spirit emu ul 
betaken Jnleriuijly hut fur maniihieturlnn puipu»pn w 
the equal of nk'oliol. It ta a water white spirv testing 
lfi*j«ir cent, of pleasant odor and free from ini|jtiriiie;>. 



MANHATTAN 
Sole Manufacturers, 



SPIRIT CO 

BUFFALO, N. Y. 



IFSSOP'S STEEL th bVst" 

Jl» w FOR TOOLS. SAWS ETC. 

W» JESSOP A SONS L'°' 91 JOHN ST. NEW YORK 



A IirBUKR TKKE SIXTEEN MONTHS nLl>. 



. .mrWeim he fill!?' pair! ui> M" w.i ilrsh-Va hv tlx- 
i4i.iijvril-fVmifiuMV. i>f Sun Vvmh -inrd, CiiliT^riilit. I S. A. 



The iJVFestTnent of $2.50 earli month for 48 months wl 
in« Income. At t+ufy at* tin i udowiutiit, and with greater returns. 

fur<:tift£er. It i.- the rtitupan Rubber PlantJLtiuii und Jiivi^tiufchL . .. 
tin! Tmikefi tbt'se nworlkitis. Mr. I., il. RnmisU'll. i>t J(fMH*»t&H A f 'o.. In. Presldentj Mr. L. >, Sbernian, of Sher- 
man. *'Iay A Oo\, ii* the First Vlce-l'resident: Mr. Geo. T. Hawley, irf Hawlty Brow M Second Vice-President. All 
of thetu nien'hantij of acknowledged saRaelty and financial Kwdmit. The»*i men are large cash Investors In tin' 
atoek of the plantation. What safer Icveflfcmaot can ht* made thsn in the culUvattuii of natural products with an 
ovur-lticreasinp deniuiid for them*/ The whole earth is hcniK ransacked to stipplv ruhher for countless une>. At 
present the natural prcjductUin uf rubber Is unequal to the increasing demand . " N*» arliflchil Hiihstiiute ha?* been 
discovered, nor probably ever will be. The cultivation of the runner tree under Intelligent direction Is as nafe n 
proposition as growing wheat. The plantation oi tbe Chiapas Htibher Plantation and lnvesinient ('miipajiy In 
Hit Uated In the Ptute of Chiapas, hepartnient uf Haleuiiue. It consists of '. J 4,IMltl ncrea of the hest rublwr land" hi 
Mexico. Kaob .^hare reprehcnty one acre. The Coiopauv cuJtl vates. The Income goes to the investor. The Coni- 
rany owns outrlelit, and liaa pafd for In cash all the land Included in the phintatlon. The work is being pushed. 
There are now 2,500 acre* planted, over («,00Q acres cleared, and n-ore than enouph rubber trees orow!&fl in the 
nursery tti plant the cleared land. 200 trees are planted oti each acre. The Hr&t yield will clve 2 i^i :? pounds of 
rubber per trrL\ tlvt- yv.nv* after plant Lot. Kvery year the ylehl will tic larger. Look at the New York uiin 
for crude rubber anil figure results for you.rsel'f- 

toa will he Interested to learu bow the Company i.s able to make these assertions ao confidently, 
the profusely illustrated pant|di)ets giving minute Enformutiun on all points. 

CHIAPAS RUBBER PLANTATION AND INVESTMENT COMPANY, 
63-65 Crocker Building. SAN FRANCISCO, CALIFORNIA, U 
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OF BOOK -KEEPING:, 
SHORTHAND, 
BUSINESS FORMS, 
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LESSONS BY HAIL open 
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pusltloiis. We tfive 
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lor success in business. No 
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The cheapest and best method. Highly endorsed. 

National reputation. We also teach English, Civil 

Service and other courses by mail or at our school. 

Established 4? Y<>ar«. Trial lesson Iflc. Catalog Free. 

B* St Ci- «*-+«« 546 COLLEGE BLDGi 
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R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING. 

220 B'way, New York. 
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TO BE PLlBLISHEI) I)ECEMRER 14, 1901 
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SINCE THE. SPANISH WAR 




THE SPANISH-AMERICAN WAR aroused an interest 
in the Navy which has since remained undiminished. 
The object of this SPECIAL, ISSUE is to give a com- 
prehensive view of the increase of naval strength of 
the United States during this period. 

The illustrations will include every type of vessel 
authorized or commissioned, including the following: 
Battleship Kentucky, and a section through the double 
turret. Battleship Alabama and class, including tbe 
Illinois and Wisconsin; also the engines of the Wis- 
consin. New Battleship Maine and class, including 
two sister ships. Monitor Arkansas, class of four ships. 
Armored Cruiser Maryland, class of six ships. Pro- 
tected Cruiser St. Louis and class; also small Cruisers, 
Torpedo Boats, Naval Guns, etc. 



8u USE GRINDSTONES ? 

If so we can supply you. AH sizes 
m mmi ii led and iiiiiiimiiiiecl. always 

Kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. J3f~.Ask for catalogue 

The CLEVELAND STONE CO. 

£^ 2d Floor. Wilshire. Cleveland, 0. 

CHARTER ENGINE 

Any Place 
by Any One 
for Any Purpose 
Stationaries. Portables. Sawing Outfits, 
Hoisters, Engines and Pumps. 
Fl'El.— «hh(iIIiiu, fiasr, Distillate. 
Send for lilmlnt'd Catdtogtu mul 'IVxri- 
mamials, and Statt. Your Power Needs. 

CHARTER GAS ENGINE CO., Box I4B, STERLING. ILL. 




NEW ENGLAND WATCHES 

Our New Enamel Booklet 

showing the daintiest line of 
enamel watches in all colors is 
just out and will be sent on 
application. 

THE NEW ENGLAND WATCH CO. 



3T A. 39 Maiden Lane, 
New York 

Spreckels Building, San Francisco. 



149 State Street, 
Chicago. 



The handsome COLORED COVER will 
represent a modern battleship at' sea. 



Any one subscribing now for the year 1902 will 
receive the Scientific American from the date of 
subscription* including this special Naval Number. 



SUBSCRIPTION $3.00 PER YEAR 



MUrVlV A CO., s 



361 Proadlway, nJew York 



NO DANGER? 

from the Lights on 

CHRISTMAS TREES! 

when Eilisou Miniature Lamps are 
used. No Smoke, Smell or Grease. Lamps 
in any color. Lamps can be either bought 
Orrented at a low cost. Any one can readily 
wire and put up the lamps if there is electric 
Current in the house. 

Onr Leaflet on Chrifit mas Lighting tells all about it. 

EDISON DECORATIVE AND 
MINIATURE I. AMP DEPT. 

Cit'iitriil l.li-l .rti Vtiiuiim>>, II Hi rir-un. ft, &j 



